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EXPOSITION LIGHTING. 


We esteem ourselves fortunate in having secured from Mr. Luther 
Stieringer, the consulting electrical engineer of the Pan-American 
Exposition, the interesting and instructive review of his work in 
exposition lighting, with special reference to his latest achievement 
at Buffalo, surely the most beautiful piece of artificial illumination 
that the human eye ever saw. When most other memories con- 
nected with the Exposition have faded away, those of the exquisite 
spectacle presented by the illumination will remain vivid and en- 
during. 


Mr. Stieringer is entitled to thanks for the frankness with which 
he reveals his art, discusses the possibilities, points out defects that 
crop up inevitably in such work through limitations, and, in short, 
expounds the essential theories of successful exterior illumination. 
It will be borne in mind that in much of this recent work Mr. 
Stieringer has been the strenuous and avowed advocate of the in- 
candescent lamp. That there is still something left to be said for 
the arc, is evident from a perusal of Dr. Louis Bell's article in this 
issue on the lighting of spaces and objects. As we understand, Mr. 
Stieringer’s views, he admits such picturesque utility in the arc, but 
will not allow the two mediums to clash. It can only be said that 
in practice he has been not less consistent than successful, and we 
can only wish for him new expositions to conquer. Such work re- 
deems the modern exposition from much of its mediocrity and catch- 


penny character. 


————— i? 


FREQUENCY METERS. 


An instrument which will readily measure and indicate the fre- 


quency of alternation of an alternating-current circuit is sometimes 


CONTENTS. PAGE 

adil ee ria PS Beak PN So Leese am) ST ee 8; very convenient. Such instruments are usually based upon one or 
Combining Independent Telephone Systems..................0000ceeeeee 88 other of two quite different principles. The first is the use of a little 
Electrical Engineers of the Day—III. By B. G. Lamme................. 88 : ; aa ae : 
Ground Lighting at the Pan-American and Prior Expositions, by Luther synchronous motor which is accelerated by hand until it fas into 

A 89 synchronism with the circuit to be tested. The number of revolu- 
Ihe Reactance Drop and Reactance Factor of Transformers, by A. E. Ken- : ; s : : : 

Wi rete es iu ics eecn dees NECA Ses css ealse aes 92 ~ tions effected by the little motor in an interval of time, observed with 
New High Tension Work of the Niagara Falls Power Company.........-. 94° or without the aid of a chronograph, gives the frequency of alterna- 
Western Practice in Long Distance Transmission—-II.................... 95 : 

Rlecteicnd 2 Wi aWe Si AMINO oo 556 5s UEDA US Aah dE ie ook ees 95 tion, or at least its average during the interval. The second method 
The Influence of the Loed Factor on the Design aad Operation of « Light- is to vary the dimensions of an elastically vibrating body untib its 
Se DON OMS So a co Crd dE CAC ERENEE CREPE KOC OU e's pOCREO DENS 97 - ; 
Elements of Iliumination—-XXVIII. By Dr. Louis Bell.................. 98 natural period of vibration coincides with that of the alternations in 
Rapid Telegraphy...---------. ARE NE | pls tats corte Os ua ele ee Bl 100 the tested circuit, and then determining the mechanical vibration- 

Chemical Regeneration of Peroxide Plates............. 02. c cece ec ecseeee 100 
Rite Lis PAO ES BO 65 RS IE BE oo eS ee SN Raa Nias 80 dhe ba bs 100 ~—s period of the body. 
Some New Applications of Electrolysis......... 0.020 cccscccscsccsescces FO2 
Pe TOW BIO OE COON vic ioikds ce ctew sesh ed Chakeetacsceépeee sd 102 
MEATS OURO ONNS BO LOGIN 656 60h 6 6 ON Mees 8 oe cb abe tm os ebb eee ery 103 P ; y y 
Leslee of Mou Wisk Waeld Transit Tammi. soci sc. s cc cescsccsosescas 163 An instrument of the latter type is made in Germany and consists 
TRIE TA CONE PEIMOE 6 Ricci b cece Cen epheecb eden s ber te ceeredec cies 103 of a number of tuned steel ribbons, each of which has a definite vi- 
Electric ‘Lawting: te Domteeal « «3c c ise woke 6 Fess WeR Ses anc ccasibacess 103 ‘ ‘ 2 ; ° Tae 
iat Mie mia Maia oe re a Bo rk 104 bration period of its own, and intermediate between those of its im- 
LETTERS TO THE Epitors: mediate neighbors. The ribbons are presented in succession to the 
Self-Starting, Single-phase Motors Without Brushes, by L.Gutmann....... 107 j 7 ‘ ; 
Combination Dynamo Fields, by George T. Hanchett......... .-...---. a poles of an alternating electromagnet excited from the tested circuit, 
Calibration of Switchboard Instruments, by J. Franklin Stevens.......... 107 until some one ribbon responds powerfully. Variations in the fre- 
Diest: oF Carseat Cisotriesl Liter Qtare isos oo cs ceca ics isesccsedeves 108 ; 
New Books oe Oe Oe OS a Oe Ce OAD COM OTAOORSERECEWERE DEAK CHRO SOR RHE OTH EOS Ii2 quency can also be tested by observers where the amplitude of 
The Pan-American Telephone Exchange, by H. W. Pope................. 112 yibration in the adjacent ribbons, which are, of course, slightly out 
“‘Rheocrat” or Electric Current Regulator: 0.66 sccccwceaccewecscccenes 113 ‘ : oe ; j 
Aad COs Mle os is ons SOAs den . 0s Va aoc hvseuccaws 114 Of tune, appreciably varies. With a steady and stationary frequency 
Ready Dressed Mill Cogs...........20ccccetecsssccenececceercreeanee 114 no such variation should be perceptible. Another, and yet simpler 
The “New American” Central Energy Telephone..................-...-- 115 ; akg soe ean gst eit id dnote 
(tine Bartace: Ot the Pat Americas . oss ceccdec pct eli ewteewwebcowcsees 115 apparatus of similar type consists. merely of a straig it steel spring 
Improved Enclosed Arc Lamps....-.-+--+eeeseerereeererereretnreceves 115 of adjustable length, supported in a clamp and varied in length until 
Successful Operation of the Boston Elevated...........-2.000eeeseeeeees 115 eis CaS iccads ashiiin limeA hs aah ne fi fed f 
Nisaaekaned it apparently ceases to vibrate when viewed by an arc-lamp fed from 
Financial Intelligence......-.--+++eeeer sete eee eeeeeeee eee creeeeees 116 the circuit to be tested. When the frequencies of the vibrating spring 
Cer eeL. TCMIOMNOR so os vind gb obs ee Che be Tad ee Chae ete ee il 117 


General 


and of the circuit coincide, the spring appears as though motionless. 
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LIGHTNING PROTECTION. 


We are now in the season that fills the heart of the station manager 
with gloomy forebodings and the scrap-heap with things burned out. 
Considering the amount of capital that is invested in electrical un- 
dertakings and the opportunity for loss that comes with every thun- 
derstorm, it is somewhat remarkable that a more systematic attack 
has not yet been made on the general problem of protection against 
lightning. Of lightning arresters—so-called—there are many, good, 
bad and indifferent; but in spite of their good offices much damage 
is done. No plant nowadays is without some protective apparatus 
and yet no storm but disturbs the manager’s equanimity. There is 
evidently a certain lack of trustfulness in lightning arresters, the fruit 
of bitter experience in the past. The fact is that there seems to be 
no commercial arrester so poor that it does not sometimes do its 
whole duty, and none so good that it can be implicitly trusted. What 
electricians do not know about lightning would fill a volume as large 
as an unabridged dictionary. It is a subject that calls for a most in- 
timate association of theory and practice in its elucidation, and is 
worthy of most persistent and united effort. With all due respect 
to the accomplished gentlemen of the theoretical persuasion, it seems 
to us that if they would deflect their attention from the pursuit of 
hyper-atomic explanations of the universe to this, the most mysteri- 
ous and tremendous manifestation of natural forces, they would not 
only confer a boon upon the poor practicians who are daily trying to 
dodge it, but might pick up some clues to several mooted hypotheses. 





The subject, particularly in view of the increasing number of long- 
distance lines, of which lightning is the most dreaded foe, is of con- 
stantly increasing importance. Its investigation requires more than 
the efforts of any one man, however accomplished, for an immense 
mass of data must be collected and then examined in detail. Ordi- 
narily when an electric system suffers from lightning no data of con- 
sequence are obtained—certain transformers are burned out, certain 
poles injured, and other miscellaneous damage is inflicted. But 
where if anywhere the lightning actually struck the line, how far from 
such point the damage extended, and where and over what routes the 
discharge passed to earth—these are generally unknown quantities. 
It is seldom even possible to find out whether the injury was due to 
a direct stroke or to a heavy induced discharge. Something like a 
systematic and combined attack needs to be made upon the whole 
matter in order to collect facts enough upon which to base a proper 
judgment as to the best means of averting damage. It seems to us 
that the National Electric Light Association, which is directly and 
vitally interested in the subject, might do through the medium of 
its numerous and widely distributed members an immense amount 
of good by collecting full and definite data on damage due to light- 
ning, and the accompanying circumstances. A carefully devised cir- 
cular with blanks for return should elicit in course of a season an 
immense fund of facts regarding the exact behavior of lightning and 
lightning arresters which would be invaluable both practically and 
theoretically. The ultimate disposal of the data is a matter that 
might be open to discussion, but we are inclined to the opinion that 
more than one scientific body would very gladly co-operate with the 
National Electric Light Association in the full and complete discus- 


sion of all the data obtained. 


Some of the questions which should be settled by such an investi- 
gation are as follows: What are the relative properties of direct and 
induced discharges in the range and amount of damage actually done? 
How do their volumes actually compare, and in how far are they 
alike in their relations to proper earthing of the arresters and to the 
use of choking coils? Are there discharges of dangerous severity 


that do not fall in either of these classes, and if so, what are their 
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properties? What may be considered a proper earth for the ar- 
resters in view of the facts thus ascertained, and how much resis- 
tance may be put in series with the arresters for protective purposes 
without materially impairing their usefulness? What is the relation 
of the so-called “static” often observed on high-voltage lines to at- 
mospheric differences of potential, to inductances in circuit, and to 
the arresters? To what are the frequent failures of commercial ar- 
resters due—to improper design, bad installation, or causes result- 
ing from insufficient knowledge of the phenomena? What steps can 
be taken to avert these failures? How should the line, as a whole, 
be protected, and to what extent does a barbed guard wire save them 
from direct strokes, and from other discharges? When transform- 
ers break down from lightning, is it due to faulty construction, and if 
so, to what extent? i. e., to what extent is the damage thus done 
preventible by feasible means? Engineers, manufacturers and users 
are alike directly affected by the matters involved in such queries and 
ought to be willing to lend a hand and make a combined and de- 
termined effort to answer them. Such organized investigation can 
be made immensely effective, and a subject such as that before us 
can be properly studied only in such wise. The information is needed, 
and has long been needed badly, and it has not only a scientific but a 
commercial value of no small magnitude. 


RR ES 
A LESSON IN ADVANCED ELECTRIC TRACTION. 


We have sometimes had occasion to remark on the erratic growth 
of American electrical engineering. The art has advanced not by 
a steady and dignified progression, but by a series of unequal zig- 
zag leaps. Truth to tell, such is frequently Nature’s method of 
planning growth. The practical result has been that we have not 
infrequently found ourselves busily pushing some branch of elec- 
trical engineering to the front and barely holding our own or even 
falling behind in others. At the present moment America is easily 
the leader in telephony and in electrical power transmission, so far 
as the engineering side is concerned. On the other hand, the really 
revolutionary work in electric traction is being done on the Con- 
tinent. To be sure, we build nearly 10 miles of electric road to the 
Continent’s one, but the one seems to represent advance in the art, 
while the 10 mark little but capital invested. 





We are moved to these remarks by the receipt of a little brochure 
from Vienna giving some account of the striking railway enterprises 
under way in the Italian Lake district—a region already conspicu- 
ous from the installation a few years since of the first three-phase 
electric road at Lugano. Now a mere matter of 60 miles of line and 
a speed of 35 or 40 miles an hour is not much of a problem from the 
American standpoint. We can see just how it would be done—a 
third-rail construction, with plenty of supplementary copper in 500,000 
cm cables, a central station at the water-power with large slow-speed 
generators, a handsome bank of raising transformers, four or five 
reducing stations with more transformers and large slow-speed ro- 
taries, plenty of motors on the cars—one per axle, if possible, so as 
to get the rapid acceleration so dear to the engineer and so cursed 
by the passengers—and the whole interesting system linked together 
by a transmission system at, say, 15,000 volts. And if the results of 
the leakage on the third-rail system could be kept out of the papers 
the system would prove thoroughly successful, except when the ro- 
taries hunted and went out of step, or some such slight accident 


marred the serenity of the general manager. 





Now, just consider how these wretched peace-of-mind-destroying 
foreigners have tackled the job. To begin with, they have outraged 
all our holiest traditions by using three-phase motors on the locomo- 


tive and thereby putting the beautiful and efficient rotary converters 
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out of service; and as if that were not bad enough, have dared to 
replace the third rail with its inches of mildewed wooden insula- 
tion by a combined transmission and trolley system adequately in- 
sulated for a working pressure of 3000 volts. More than this, they 
have capped these enormities by feeding the static transformers 
along the line from a 20,000-volt transmission line taking current 
directly from the generator armatures. Of minor offenses against 
propriety, such as using two or four motors per train when they 
might have used a dozen, they have committed many, and besides, 
they are hopelessly old fogy in using a locomotive when everybody 
knows that a mere steam locomotive can make all the speed that 


anybody has yet been willing to pay for. 





Now, joking aside, when we consider that some of the earliest 
propositions for high-speed electric roads, for high-pressure trolley 
wires and for polyphase motors on the cars, came from American 
engineers, and that some of them have been steadily preaching 
such methods for a long time past, it is a shade annoying to find the 
achievement due to other hands and in a foreign land. It is now 
more than a decade since high-speed electric traction on a large 
scale, using motors wound for more than double the voltages now 
used, was worked out to a point where success was certain if once 
the project were developed; and yet it is quite certain that the first 
high-speed road will be a monument to European skill. We recog- 
nize fully that in every art a period of standardization, or rumina- 
tion, as it were, is necessary to the perfection and fullness of growth, 
but in electric traction that time has already lasted a year or two 
too long. The day is now here when the new methods must be 
tried and worked out to their legitimate ends. They may or may 
not prove their right to a place in the world’s economics, but in any 
event the time for trial has come, and it behooves American engi- 
neers to be ready and alert. 


OO 


A NE&GLECTED BY-PATH. 

The annals of the Patent Office form a curiously sensitive index 
of the progress of the arts. Each period, almost each year, is 
marked by an extraordinary excursion of inventive effort in some 
particular direction to the neglect of some or many others. 
ters electrical this tendency is especially conspicuous, and in the 
enormous growth of electrical industry it is inevitable that there 
should be many a neglected corner, once perhaps important, but now 
Such an instance is the primary 


In mat- 


passed into innocuous desuetude. 
battery, once of the greatest importance as the only commercial 
source of electrical energy, but now discarded and condemned for 
most industrial purposes. In truth, the battery had its palmy days 
full half century ago and has been very little improved since, the 
changes being in almost trivial details. The fundamental types for 
open and closed circuit work, both temporary and permanent, were 
then thoroughly worked out and improvements have consisted mainly 
in putting the cells into convenient and easily managed forms. But 
since the development of the dynamo, and the general substitution 
of the machine for the battery in telegraph and such important work, 


the stimulus for invention has passed away and the battery has been 
left to neglect. The storage cell has been the last straw, and the 
primary battery is now associated in the mind of the average man 
with electric bells and push buttons. Now we wish to say a word 
of encouragement regarding the battery, not as a competitor of the 
dynamo, but as a thing which, hemmed in by very definite limitations, 
has yet a most useful field and deserves more study and attention 


than it is at present getting. 





We say this well recognizing the fact that around the primary 


battery have clustered some of the most outrageous attempts at 
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swindling of recent years; that it is not, and for perfectly good rea- 
sons never can be, a serious competitor of the dynamo; and that for 
certain purposes, to wit, most open-circuit work, it is already in 
most excellent shape. The Leclanche and so-called dry types of 
battery in their best forms leave for such purposes little to be de- 
sired, although in their worse and commoner forms they are a trial 
to the flesh. But for closed circuit work in which any perceptible 
amount of energy is required and for temporary work involving 
heavier duty than usually falls to the lot of the open circuit tribe, 
there is need for a rather better battery than is now available. <A 
thoroughly successful innovation or adaptation for such work would 
find a very large markt, both in replacing salammoniac batteries in 
the heavier lines of open circuit work, and in taking up new classes 
of closed circuit service. Of the batteries for serious work those of 
the chromic-acid type due originally to Poggendorf’s modification of 
the Bunsen cell are by all means the most useful at present, although 
the solution is extremely corrosive and likely to cause trouble if the 
cell is very long in use. Their virtue is largely in their high e. m. f., 
nearly 2 volts, thorough depolarization and rather low resistance, 
and at their best they can be made to give, although at high cost, a 
large output for a very small weight of battery. Some such cells 
used in the early experiments in dirigible balloons gave per pound of 
weight considerably more output than could be obtained in any other 
way. Any one who has had large experience with these batteries 
well knows, however, that they leave much to be desired. The old 
Grove cell was nearly as effective, but the cost and the evil fumes 
from the depolarizer have driven it out of business save for occa- 
sional use in the laboratory. Of later cells, the Edison-Lalande has 
certain of the desirable qualities in very high degree, but the very low 
e. m. f. has handicapped it seriously. And so we might mention half 
a dozen other recent batteries, each having valuable properties, but 


yet falling short of what one would really wish. 





The desideratum in batteries in the present state of the art is a cell 
capable of rather heavy continuous service while requiring a minimum 
of care—no more, for instance, than an open circuit battery. It 
should have preferably a solid or at least pasty depolarizer, capable 
of doing its work thoroughly until it is practically used up. This de- 
polarizer need not be readily renewed by the user provided it can be 
easily and cheaply replaced, and if as in the case of the chloride of 
silver cell, it has a large recovery value, the first cost may be moder- 
ately high. The electrolyte should give off no fumes, should not be 
so corrosive as to require extraordinary precautions, and should be 
fairly cheap. Preferably it should be capable of being gelatinized in 
cases where portability should become-more important than ex- 
tremely low resistance. The electrodes should not be such as to en- 
courage local action, and the one consumed should not be much more 
expensive than zinc. If possible, carbon should be barred on account 
of bad connections, but if necessary to secure high e. m. f. it must be 
kept clear of disintegration by a liquid depolarizer, rendering then 
a solid or pasty depolarizer doubly necessary. The cell should be 
capable of being given a very low internal resistance when neces- 
sary without undue local action, and should have as high an e. m. f. 
It should be at 


It is interesting to note 


as is compatible with meeting the other conditions. 
least one volt—one a half or two if possible. 
how nearly, save in the one all-important respect of thorough de- 
polarization, the salammoniac battery meets these conditions. But 
for heavy work a constant e. m. f. is necessary, as constant, for ex- 
ample, as that given by the old Grove cell. We have laid little stress 
on first cost, for a cell having the qualities just indicated would go 
upon its merits even at a price considerably above those to which 
we are now used, provided the cost of replacement, taking account of 
recovery values were reasonable. Experts in electro-chemistry may 
find a profitable field in following this line of investigation. 
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Running Trains by Telephone. 





In our last issue reference was made to the use of the telephone 
in the dispatching and moving of trains on the Lackawanna Rail- 
road. The principal objection urged against such use of the tele- 
phone is that no record is made of orders so transmitted. This 
objection, however, seems to have been overcome by the methods 
employe 1 on the Lackawanna Railroad. Under the system used a 
series of blanks is provided covering all the usual orders, such as 
to hold a train on a siding, wait for further orders, and some 
forty-odd more, making a total of forty-four orders, all num- 
bered consecutively. The superintendent, train dispatcher, or what- 
ever other official sends an order fills in the required blank. This 
is then telephoned by giving the number of the blank and the 
two or three words consecutively for insertion in the blanks. The 
receiving official or employe repeats this message of three or four 
words to prevent mistakes, and then fills in his blank of the same 
number. 





Combining Independent Telephone Systems. 





It is stated that a combination is being formed of eight independent 
telephone companies in Pennsylvania. The company to take over 
these concerns is the Consolidated Telephone Company, capital 
$6,000,000, which succeeds the Schuylkill Valley Company, capital, 
$500,000. Robert E. Wright, of Allentown, is promoting the com- 
bination. The systems to be included are the Interstate Telephone & 
Telegraph Company, of Pennsylvania; the Standard, of Bucks 
County; the Lehigh, of Allentown; the Anthracite, of Hazleton; the 
People’s, of Wilkesbarre; the Lackawanna, of Scranton; the Car- 
bondale, of Carbondale, and the Overland, of Lehighton. The Inter- 
state Telephone Company, of Pennsylvania, is a long-distance com- 
pany, the others operate local systems. The Consolidated Company 
will have close traffic relations with the Interstate Telephone Com- 
pany, of New Jersey, which controls nearly all the independent sys- 
tems in that State, and with the Keystone Telephone Company, of 
Philadelphia. 

In this connection a special dispatch from Paterson, N. J., of July 
14, says: The Southern independent companies have been consoli- 
dated, until their combined lines extend as far north as Richmond, 
Va. In the West the combined companies have lines as far east as 
Cleveland, Ohio, and the Eastern companies now extend as far as 
Hartford, Conn. The Pennsylvania companies are under the con- 
trol of Senator Quay and others, and the New Jersey end of the 
big combination is represented by Barker Gummere, E. C. Stokes 
and other prominent Republican leaders. 

Through the purchase of the Paterson, Passaic & Suburban Tele- 
phone Company here, the combination will, it is expected, be able 
to cross the meadows and reach New York City. This has been their 
object for some time, but every effort to secure franchises in New- 
ark, Jersey City and surrounding towns has been blocked by the 
3ell Company. The Interstate Telephone Company, which has sev- 
eral lines in operation in South Jersey, will form the connecting link 
between Philadelphia and this city. 





Electrical Engineers of the Day—III. 





B. G. LAMME. 

An electrical engineer, whose work is much more widely known 
than his name, is Mr. B. G. Lamme, of Pittsburg, Pa. As chief 
designer of a leading electric company during the last 10 or 12 years, 
Mr. Lamme has been in the field of design during a period of evolu- 
tion from the elementary forms of apparatus common in the days 
when the alternator and the railway motor were in their first stages, 
through their various forms up to the apparatus of to-day. 

His early education was received in a township high school near 
Springfield, Ohio. He afterwards graduated from the Ohio State 
University in the mechanical engineering course in 1888, and dur- 
ing his student career showed a special aptitude for mechanics and 
mathematics. 

About a year after graduation he obtained employment with the 
Westinghouse Electric Company, and his assignment some months 
later to experimental and testing work began his career as experi- 
menter and designer. From his electrical designs the early West- 
inghouse railway motors were built. The most notable of these, 
the No. 3 motor, involves a number of elements which were radically 
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different from those wh‘ . were in common use, but which are now 
recognized as the accepte. standard of railway motors. Among these 
are the use of four pole: each with its own field coil, a slotted drum 
armature with machine-wound coils connected to form the so-called 
two-circuit winding. Later designs involve improved proportions 
and secure increased ou put, but they belong to the same funda- 
mental type. 

In large direct-current work the 1500-kw generators supplying 
current to the railways in Philadelphia are noteworthy. They were 
designed four or five years ago, and embody the well-known cross 
connections between the various circuits of a multiple-wound ma- 
chine—an invention of Mr. Lamme. Among the notable alterna- 
tors which were built in accordance with the calculations of Mr. 
Lamme were the 1000-hp _—orld’s Fair dynamos and the far-famed 
5000-hp generators at Niagara, at the time of their design two or 
three times larger in output than any machines previously con- 
structed. It is well known that engineers all over the world con- 
tributed to the designs which were considered for adoption at this 
plant. The machines which were selected and finally installed are 
those which were based upon Mr. Lamme’s calculations. He also 
has the distinction of being the designer of the monster machines 
for the Manhattan Railway in New York. While only a third 
greater in normal output than the Niagara generators, yet the lower 
speed at which these machines run and the large overload capacity 











involves a diameter nearly four times as great, resulting in a ma- 
chine by far the largest ever undertaken. The 1500-kw rotary con- 
verters for the Manhattan Railway are the largest that have ever 
been made, and unless they should fall far short of the excellence of 
the many smaller sizes which he has designed, they will add to his 
reputation. 

The Westinghouse type “C” induction motor is an excellent il- 
lustration of Mr. Lamme’s ability as a designer, and also of a funda- 
mental principle which underlies his work. His tendency is to 
avoid the complicated and intricate, and to adopt the simplest forms. 
From some points of view there are certain theoretical advantages 
in making a motor with an adjustable secondary resistance. In me- 
chanical construction and in operation there is every reason for mak- 
ing a “squirrel cage’ winding. Mr. Lamme finds electrical advan- 
tages in this winding, and by excellence of design has produced a 
motor which is unsurpassed. In the design of alternators he has 
followed the same principle and relies on excellence of inherent reg- 
ulation instead of depending. upon auxiliary regulating devices to 
overcome the shortcomings of the alternator. 

Mr. Lamme’s productiveness and success depend upon his sound 
theoretical knowledge, his inventive faculty, his facility in applying 
theoretical principles to actual apparatus, and upon his remarkable 
judgment and foresight in determinng that which will be of perma- 
nent value. 

A considerable number of patents have been taken out by Mr. 
Lamme upon general systems and methods of operation, as well as 
on many detail elements in the construction of apparatus. He was 
recently made assistant chief engineer of the Westinghouse Electric 
& Manufacturing Company, which position he now holds. 
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Ground Lighting at the P»n-American and Prior 
Expositivis. 





By LutHer STiéRINGER. 
HE exterior lighting of 
; 1 important sections of 
grounds and_ build- 
ings at expositions is of two 
kinds—general illumination 
of grounds and embellish- 
ment or festive lighting of 
buildings. This article will 

deal with the former, as il- 

lustrated in the writer's 

work at the Pan-American 

Exposition and _ earlier 

shows. The lamp-posts 

provided for the Pan- 

American Exposition com- 

prehended great variety in 
design and elaboration. Of these there are over 800, with from 
12 to 26 8-cp lights on the smaller posts and 59 on some of the 
larger structural posts. These are ample to illuminate the areas in 
which they are placed. The illumination is, however, further aug- 
mented by the high structures and the pylons and culminates in the 
mammoth electric tower, Fig. 13. These increase the general illumi- 
nating effect, heightening it to a point of brilliancy especially at the 
tower, which is the main feature. 

The advances in the direction of ground lighting at expositions 
have been rapid notwithstanding the tendency at all previous ex- 
positions—even the late one at Paris—to have a mixture of gas, elec- 
tric and other lighting on the grounds to the detriment of the general 
effect. The Pan-American, which is the most recent development, 
benefits by the experience gained at the Omaha Exposition and uses 
for its post lighting similar simple shafts of wood requiring little 
foundation and admitting of a covering of staff to meet any artistic 
fancy or design. It may not be amiss to call attention to the fact that 
the posts represented in the various illustrations with this article 
would be absolutely prohibitive in cost if made of the metal of which 
they are an imitation. In some instances, single structures if wrought 
in metal or bronze would cost more than all the posts on the grounds. 
Most of the posts are painted to make a very good imitation of aged, 
oxidized bronze. In other cases they are in white or in color. Aside 
from the artistic effects, the Omaha type of post, which is used so 
freely at the Pan-American, offers a simple method of applying the 
electric light, permitting a freedom in the installation of lamps and 
easy connection of the wires to the underground distribution. 

All expositions prior to Omaha had the grounds lighted with gas 
and arc lights, scattered without plan to suit the special display ideas 
of exhibitors and the demands of the executive officers. At Chicago 
a comprehensive plan had to be devised, and over 1260 iron arc light- 
posts of special design, 19 ft. high, were erected. The posts at Chi- 
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FIG. I.—POSTS AT ATLANTA. 


cago cost nearly $100,000. Some of these Chicago posts are shown 
in Fig. 4. These ornamental posts were necessary not to mar the 
architectural surroundings, and their use depended on placing the 
conductors underground, something which had not been done at any 
prior exposition. Conductors in their main vistas so obstruct the 
vision, however, as to mar the whole effect, as can be well seen in 
Fig. 12, which is a view taken at the Pan-American grounds to show 
the obtrusiveness of overhead conductors if allowed on exposition 
grounds. This happily is the only instance at the present exposition, 
and is not within the main vistas. Fig. 6 shows the arc light-posts 
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on the Midway at the Pan-American Exposition with overhead con- 
ductors leading thereto. 

At the World’s Fair at Chicago it had been proposed to light the 
grounds of the “Court of Honor” with incandescent lamps, but the 
question was raised as to the sufficiency of incandescent lamps as 
compared to arcs and the assumed economy of arcs led to the final 
selection of the latter. In favor of the use of arcs at Chicago it 
might be argued that the immense height of the buildings permitted 
the placing of lights on high posts without dwarfing the buildings 
from any point of view, and kept them out of the plane of vision 
and the use of opalescent globes diffused the light. On the other 
hand, all intense light, such as an arc, and all concentrated lighting, 
such as is sometimes used in display, defeat the general efficiency of 
illumination by keying the vision to an unnaturally high pitch. After 
looking at the exceptionally brilliant points, the less brilliant places 
seem darker, like shadows, leaving only the obtrusive, bright light im- 
pressed on the vision. To obtain the best results in general illumina- 
tion, the source of light should be divided up into the smallest prac- 
tical units. By use of a small unit or lamp the light becomes less 
obtrusive and shadows are largely eliminated. 

The Midwinter Exposition in San Francisco in 1894, following 
Chicago, did not warrant the expense of iron posts, but hollow wooden 
shafts were employed to support arc lamps and to conceal the neces- 
sary electrical conductors leading thereto from the underground sys- 
tem. These posts were square, chamfered on the edges and painted 
a dark green. Similar posts were devised for the Atlanta Exposition 
and used with a special hood and harp for the lamp, Fig. 1. At At- 
lanta, the first successful attempt was made to light some sections 
with incandescent lights in 16-light clusters mounted on short posts. 
The Atlanta Exposition had 350 arc lights, the Mia vinter fair at 
San Francisco 91. The posts from the Atlanta Exposition, complete 
with hoods, were purchased by the Nashville Exposition and put into 
service there in 1897. 

The Trans-Mississippi and International Exposition of 1808 at 
Omaha was the first to have introduced in its main setting a “Grand 
Court” lighted entirely by incandescent lamps of 8 and 16 candle- 
power. The grounds of the “Grand Court” were lighted from 309 
lamp-posts with 12 to 20 lamps on each post. (See Fig. 3.) These 
posts had been placed at their original height of 16 ft. as used the 
previous year at Nashville to support arc lights. They were finally 
cut at Omaha to 8 ft. in height and covered with ornamental staff, 
so that we have here the first example of the type of post used so 
freely at the Pan-American, and without which the scheme of ground 
illumination could not have been effected. On the caps or tops of 
staff a cluster of incandescent lights was arranged. The “Grand 
Court” lighting at Omaha (Fig. 2) demonstrated beyond question 
the value of distributed lighting by small incandescent lamp units of 





FIG. 2.—GRAND COURT LIGHTING AT OMAHA. 


8 and 16 candle-power. All concentrated intense light like arc light- 
ing or display lighting was carefully avoided. Thus the sufficiency 
of the incandescent lamp for lighting large areas was proved. Early 
in the development of the Omaha plants the writer brought to the 
attention of Mr. Thomas A. Edison the exceptional opportunity of- 
fered at Omaha for establishing the superiority of the incandescent 
lamp for lighting the entire court. His indorsement of these ideas 
had much to do with the carrying out of the scheme. The only hesi- 
tancy on the writer’s part was due to a possible lack of support, or 
interference in the carrying out of the plans. There was a gold 
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medal and diploma awarded for this illumination of the Omaha Ex- the results obtained at. Omaha with distributed light. However, the 


position, this being the highest award given. 
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All foreign expositions have lighted their grounds with mixed 
lighting and largely with overhead conductors. 
sion was appointed to report to the Paris Exposition management on 
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7-—~AT ONE OF CANAL BRIDGES. 


lessons were not heeded, and extremely bad practice was introduced, 
as all electrical engineers who saw it will bear witness, by the use of 


A special commis- large candle-power incandescent lamps, small incandescent lamps, 


searchlights, projectors, display lighting of the spectacular order, 
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CHICAGO, FIG. 5.—ELECTRIC TOWER, CULMINATION 
1893. POINT FOR GROUND LIGHTING. 





FIG. 8.—LIGHTING CANAL BANK, 
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FIG. 12.—-OBTRUSIVENESS OF OVERHEAD CON- 


FIG. 13.—THE PAN-AMERICAN TOWER IL- 
DUCTORS. 


LU MINATED, 


FIG. 15.—POSTS OF THE ESPLANADE. FIG. 16.—POSTS OF THE ESPLANADE. 17.—STANDARD POSTS. 


FIG. 18.—ON MAIN BUILDINGS, SIDE OF FIG. 20.—NORTH SIDE ELECTRICITY BUILD- 
CANAL. 


i SE--ON PLAZA. FIG. 23.—BACK OF TOWER. 


24.—RECESS ON BRIDGE OF TRIUMPHAL 
ARCH. 


25.—PERGOLA TERRACE, ENTRANCE TO 
BRIDGE OF TRIUMPH. 


FIG. 26.—POST DURING CONSTRUCTION. 
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acetylene gas, Nernst lamps, concentrated light, Welsbach burners, 
ordinary naked gas jets and other illuminants. This grand mixture, 
it is needless to say, was kaleidoscopic and not worthy of Paris at 
the beginning of the new century. 

At the Pan-American Exposition, the furthest advance and most 
extensive application in exterior illumination by incandescent lamps 
is shown. The areas lighted are larger than at any prior exposition 
in the main setting, or central vistas. This affords in one vista look- 
ing north from the pylons, 1,400,000 square feet of ground. The 
Court of Honor at Chicago had 650,000 square feet and the main 
area at Paris 700,000 square feet. The distribution of lamp-posts in 
the-main vista at the Pan-American, looking north from the Es- 
planade, is shown in Fig. 13, which is a night view and gives perhaps 
a better idea of the location of posts than a similar day photograph. 
The general arrangement of posts is further shown in Fig. 14, which 
was taken looking north past the Temple of Music, and by Figs. 15 
and 16, which shows the arrangement of the Esplanade, where a num- 
ber of structural posts are used in connection with the mosaic 
pavement. 

A lamp-post for ground or street lighting, it may be observed, may 
affect the ornamental, but is not governed by absolute structural lines 
of architecture. Utility forces a disposition of certain lines particu- 
larly in the base so that they are not obstructive to traffic. Hence 
street lamps are usually small at the base and round in section. 
Whereas a structural post may confirm itself strictly to architectural 
lines, especially in the base when incorporated with a building. 

Within the Pan-American main vista, including the Court of 
Fountains, cascades, Fountain of Abundance circle, esplanades, east 
and west sunken basins, Court of Lilies and Cypresses, there are 260 
posts, of which there are 48 structural in design. These form part of 
the total of over 800 posts mentioned on the first part of the article. 
There are altogether over 60 of the structural order. A change from 
the original layout was made on the Esplanade to a large number of 
28-ft. structural posts with over 100-light on each. This was for- 
tunately changed by a reduction in height to 20 ft., and a less num- 
ber of lights on each. Had this not been done the posts would have 
appeared as a series of miniature electric towers, obtrusive in light 
when viewed from the pylons, with the further disadvantage of dwarf- 
ing the buildings and throwing the whole illumination out of scale 
and out of perspective. The public would quickly have noticed it, 
even if unable to determine just wherein the trouble or absence of 
harmony and symmetry consisted. 

The type of post most frequently used at the Pan-American Exposi- 
tion is shown in Fig. 17. The number of lights in the cluster on the 
top of this post varies from 12 to 26. The posts are painted with a 
coat of copper-colored red followed with a wiping of green, which 
gives it the effect of having all cracks and corners filled with verde 
antique. There are numerous places, however, where there are posts 
of special design to fit in with the surroundings. A number of these 
special designs are shown in Figs. 7 to 9 and 18 to 25. In some cases 
these structures have outgrown the term of “post” and rise to the dig- 
nity of “columns,” samples of which are seen in Figs. 9 and 10. One of 
the bare posts, before being covered by staff, is shown in Fig. 26. It 
is simply a square shaft in box form through which the conductors 
are run and over which the staff design is placed. The unimportant 
parts of the Pan-American grounds are lighted with arcs. 

In conclusion it may be noted that all artificial lighting will have 
some objectionable features, which hold good whatever the form of 
lighting. The lights are of necessity too often placed directly in the 
line of vision. This objection has been met in the present case, and 
will be measurably obviated also in the future by more minute sub- 
division of the light to secure a smooth uniformity of distribution. 
This means that no units larger than 8 or 16 candle-power should 
be used as the eye seems capable of enduring these. To conform to 
the design of some of the posts, notably some in the Court of Foun- 
tains, have 26 lights in a cluster in imitation of a flambeau. This 
form to many is objectionable by concentrating the light as a glare 
in the plane of sight, and could have been avoided by arranging the 
cluster in coronet or crest form, thus dividing the lights into separate 
units without massing. Structural posts, that is, posts which have 
their place in the architectural setting as well as in the illumination, 
and which are necessarily larger than posts designed for lamp sup- 
ports only, are likely, if not carefully placed, to have a dwarfing effect 
on their surroundings, for the reason that a structural post on account 
of its size necessarily requires a larger number of lights, and is itself 
an architectural member. This mass of light, which is required by 
the structural design, is likely to be obstructive in the setting in 
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which it is placed unless due consideration is had of this fact in the 
placing of posts. As a retrospective comment, it may be noted that 
at Chicago in 1893 the management heeded the advice given with 
reference to surrounding arc lights with opal or ground-glass globes, 
in order to secure a better diffusion, and make the light of the arc 
less obtrusive and offensive. Since that time all other expositions 
in this country found this a good practice with the exception of some 
instances at the Pan-American, where in the Midway the lights bor- 
dering the grounds and one of the main entrances, and at some other 
points have the naked arc light. It may be hoped that this is only 
temporary and may be remedied. An example is seen in Fig. 11, 
which is at one of the principal entrances. An arc light should never 
be placed on a low post too near the plane of vision, even though a 
small diffusion is secured by the inner globe. In old times, when arc 
lights were first introduced, it was not unusual to see an arc in a store 
down within 2 ft. of the show-cases, but even the general public has 
learned better than that now, and will not tolerate such practice. 

The simplicity and utility of the Omaha scheme of post lighting 
is well demonstrated at the Pan-American, and its purpose is ef- 
fectively carried out by Mr. Henry Rustin, chief of the electrical and 
-mechanical bureau. 





The Reactance Drop and Reactance Factor of Trans- 
formers. 





By A. E. KEenne ty. 


T is well known that so far as concerns the percentage of drop, 

I or relative drop, in the secondary circuit of a transformer at dif- 

ferent loads, the transformer behaves as though it consisted of 
a choking coil of definite resistance and reactance inserted into the 
primary circuit. In other words, the transformer inserts a definite 
equivalent resistance and reactance into the circuit in return for the 
service of transformation. The percentage of drop of pressure taking 
place in the equivalent choking coil without transformation of pres- 
sure is equal to the percentage of drop actually occurring in the 
secondary circuit of the transformer, accompanied by change of 
pressure. The resistance of the equivalent choking coil is always 
known when the ratio of the transformer and the resistance of its 
primary and secondary windings are known, since it is the sum of the 
primary and secondary resistances after the secondary resistance has 
been corrected for the ratio of transformation, or reduced to the num- 
ber of primary turns for the same weight of conductor, and having 
an induced e. m. f. equal to that of the primary. The reactance of 
the equivalent choking coil is similarly equal to the sum of the re- 
actances of primary and secondary, after the secondary winding has 
been reduced to an equivalent primary. Since the regulation of a 
transformer usually depends in a greater degree upon the reactance 
drop /X, than on the resistance drop /R, when the load in the sec- 
ondary circuit is inductive, it becomes important to determine 
from the behavior of a transformer what its equivalent choking coil 
reactance is for purposes of cémparison and computation. 

In the accompanying Fig. 1, if 

£, represents in magnitude and phase the pressure at primary ter- 

minals in volts, 
E, represents in magnitude and phase the pressure at secondary ter- 

minals in volts reduced to a level transformer, 
ér = ir the resistance drop in the equivalent choking coil (volts). 
éx = ix the reactance drop in the equivalent choking coil (volts). 





FIG. I.—DIAGRAM OF TRANSFORMER E, M. F.’S ON INDUCTANCE LOAD. 


4 = the angle of lag between the secondary current and the sec- 
ondary e. m. f. Ez. 3 

so that cos is the power factor of the load, then from the geometry 

of the figure we obtain 

ex = VE} — (E,cos0 + e, ? — E, sin® volts. (1) 

In this equation E; is known because it is the impressed pressure, 

E, is the secondary pressure on the basis of a level transformer. é¢r 

is the resistance drop readily obtainable from the known resistance 


of the transformer windings, and ex is the reactance drop to be com- 
puted. The ratio ¢x / ér is the reactance factor of the transformer. 
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It varies, in practice, between 2 and 20, depending upon the size, 
pressures and design of the transformer, diminishing as the design is 
improved, since a low reactance-factor is a very important qualifica- 
tion with a view to good regulation. In the particular. case when the 
load is non-inductive or 9@= 0°, cos@ =1. 


and ex = VE —(E, +4) volts (2) 
as shown in Fig. 2. With good transformers, however, and conse- 
quently low-reactance factors, it is very difficult to measure the dif- 
ference between E,; and E: so accurately as to determine ¢x with 
reasonable precision when the load is non-inductive. It is only when 


€, . 


: es 
FIG. 2.—DIAGRAM OF TRANSFORMER E. M. F.’'S ON NON-INDUCTIVE LOAD. 


the load is inductive and the reactance is inclined towards the sec- 
ondary pressure, as shown in Fig. 1, that the determination can 
readily be made reliable. 

With a good transformer of low-reactance factor this very fact 
may be availed of to determine ¢r approximately without computa- 
tion ; or referring to the resistance of the transofrmer windings, since 
on non-inductive load we have approximately 

é¢p=£,—E, volts. (3) 
and this value of ¢y may be substituted in equation (1) (with the 
same secondary current strength) to determine the reactance factor 
when the load is made inductive and its power factor measured; 
also if 
N is the percentage secondary drop of a transformer on inductive 

load of power factor cos 9, and 
n is the percentage secondary drop of the same transformer on non- 
inductive load of power factor 1, then the reactance factor _**_ 
er 


= f of the transformer is approximately 


Sin N—ncos6 


n sin § 

Example.—A transformer has a secondary drop of 0.75 per cent 
at full non-inductive load and a secondary drop of 1.8 per cent at 
full-load current on a power factor of 0.8. Required the reactance 
factor of the equivalent coil. 


(4) 


Here cos 6 = 0.8 
-°. sinO@=06 





m= 0.75 
N=1.8 
1.8 —0.75 xX 08 1.8 — 0.6 1.2 
By ( ) SS Es -—<— = 2. 
ya) f 0.75 X 0.6 0.45 0.45 267 
or the reactance drop in the transformer is 2%4 times the resistance 
drop. 


Example.—A transformer has a primary pressure of 22,000 volts 
and a secondary pressure (no load) of 11,000 or a ratio of trans- 
formation of 0.5. At full non-inductive load the secondary pressure 
falls to 10,918 volts, the full-load secondary current being 204 am- 
peres. When the load is inductive with the power factor, as deter- 
mined by voltampere wattmeter tests, of 0.8, the secondary pressure 
falls to 10,800 volts at 204 amperes. Find the resistance and reac- 
tance of the equivalent transformer. 

Here E; is 22,000 volts. 
E; is 21,836 volts for a level transformer on non-inductive load 
of 102 amperes. 


Secondly, by (3) ¢r = 22,000 — 21,836 = 164 volts approximately. 
164 
102 

\gain, E, = 22,000 volts, 

E. = 21,600 volts inductive load with cos 6 = 0.8, sin @ = 06 
‘an by (1) @e = V 22,0007 — (21,600 X 0.8 + 164)? — 21,600 X 0.6 
= V 484,000,000 — (17,444)? — 12,960 
= 13,405 — 12,960 = 445 volts. 


r= = 1.608 ohms equivalent resistance of choking coil. 
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Here the reactance factor 


J x ex = 45 = 2713 


ér 164 

If in equation (4) the percentage drop N with inductive load is k 
times the drop n of non-inductive load, so that N = kn, formula (4) 
formula (4) becomes f= k cosec 6 — cot 0 (5) 
which is a useful formula, if it be remembered that it is only ap- 
proximately true, and is not applicable to transformers with large 
reactance factors, or large drops of pressure. With this formula the 
following table has been prepared, based upon sinusoidal currents. 





TABLE GIVING REACTANCE FACTORS OF TRANSFORMER FROM DROPS UNDER 
INDUCTIVE LOADS. 






































a 4 | 
foe cong POWER FACTOR OF LOAD 
LoadDrop cos 6 
to Resis- 

tance ° 
Drop in | 
Trans- | sab aks lan sa inh ilin csiaitandigignalininemaciiahelegiiomne 

formers: 1 Oe) be 600-4 OSs. |) O80. bk Oe ot 6.70 | 

1.5 1.76 | ~ = —- — od 

1.6 2.08 = -- = = — 
oe : __ 2-40 oe 1.84 a 6 Hrs Ba eee Aa oe Ne eae 

1.8 | 2.72 | 2.06 | 1.80 | > | — | oe | 
£4 3-04 2.29 1.99 1.83 1.74 me 
a5 3-36 2.52 2.18 2.00 1.89 1.82 
2.1 3-68 2.7 2.37 2,17 2.04 | 1.96 | 
2.2 4.00 2.9 2.56 2.33 2.19 | 2.10 
|__ ag 4-32 3.21 276.1 ot eee 1 eee | 
| 2.4 4-64 3-44 2.94 2.67 2.50 2.38 
j 2.5 4-9 3-67 3-13 2.83 2.65 2.52 
__ 2.6 5.28 3.90 3-32 3.00 2.80 2.66 
2.7 5.60 4-13 3-51 3-17 2.95 2.80 
2.8 5.92 4.36 3-70 3-33 3-10 2.94 
oi ae 6.24 aso. | 389 | 350 | 335 | 308 
| 3-0 6.56 4.82 4.08 3-67 3-40 3-22 
i 3.1 | 6.88 | a) | 4-27 3-83 3-55 3-36 
3.2 7.20 5.28 | ___ 4-46 4-00 3.70 3-50 
3-3 = 5.51 4-65 4-17 3.86 3-64 
3-4 Z 4 5-73 4-84 4-33 4-01 3-7 
3-5 16 5-96 | 5-03 | _ 4-50 4.16 3-92 
| 3.6 8.48 6.19 5.22 4.67 4.31 4.06 
7 8.70 6.42 5-41 4-83 4-46 4-20 
| 3.8 9.13 6.65 5.60 5.00 4-61 4-34 
| 3-9 9-45 6.88 5 79 5-17 4-76 4-48 
4-0 9-77 7-11 9 5-33 4-91 4.02 
4-1 10.09 7.34 17 5.50 5.07 4-76 
| 4-2 10.41 7.57 | 6.36 5.67 5.22 4-90 
| 4-3 10.73 .B0 6.55 .83 5-37 5-0 
| 4-4 | 11.05 .03 | 6.74 .00 5-52 5.1 
j}—— 
4-5 11.37 8.26 6.93 6.17 5.67 5-32 
4.6 | eae 8.49 | 7-12 6.33 5.82 5.46 
| 4-7 12.01 8.72 7-31 | 6.50 5-97 5.60 

4.8 12.33 8.9 97.50 | 6.67 6.12 5. 

4-9 | 12.65 | aaa 7.6 6.83 6.28 5.88 
5.0 Yee 9.41 { 7.8 | 7-00 6.43 .02 <7 








In the preceding table, the left-hand vertical column gives suc- 
cessive values of k, or the ratio of the total drop on inductive load, 
to the resistance drop with the same load, or, what is nearly the 
same, to the drop on the same load when non-inductive. Opposite 
the given value of & are the reactance factors of the transformer, 
considered as an equivalent primary choking coil, for various 
power factors between 0.95 and 0.7 inclusive. The table may be used 
either to determine the reactance factor of the transformer, when the 
drops are observed; or, conversely, to determine the ratio of drop on 
a given inductive load, to that on the same load non-inductive, when 
the reactance factor of the transformer is known. This is shown by 
the following examples: 

Example.—A transformer steps down from a pressure of 1000 to 
that of 120 volts, and the ratio of secondary to primary turns is just 
0.12. The primary resistance is 0.128 ohm and the secondary resis- 
tance 0.002 ohm. When supplying a secondary current strength on 
non-inductive load, of 166.67 amperes, the drop in secondary pres- 
sure is 0.5 per cent. When delivering the same current strength on 
inductive load, of power factor 0.8, the drop in secondary pressure 
is 2.1 per cent. What is the reactance-factor of the transformer, con- 
sidered as an equivalent choking coil? 


Taking ¢x = 2.1 and ¢, = 0.5 A= = a 4.2 


Entering the table with k = 4.2, and power factor 0.8, we find in 
the fifth column the value 5.67, which is the required reactance 
factor. 

Here the resistance drop was taken as equal to the drop on non- 
inductive load, which is only approximately true. The resistance 5f 
the transformer, referred to the primary circuit is: 

In the primary winding .................. 0.128 ohm. 
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In the secondary winding...... 0.002 ohm. 
3 0,002 ; 
Same referred to primary  pevrres 0.1389 * 
(0.12)* 
LOIS. |. Kove s Goeld sdus Kes DR a aeR OER CT 0.2669 “ 
SOCOHIGALY. CUPTENE Siuiiccc a aue Ca Saues 166.7 amperes. 
Equivalent primary current ............ 20 e 


Equivalent resistance drop 20 X 0.2669 = 5.338 volts, or 0.5338 
‘per cent. 


The ratio k is now = 3.935, and the table gives, with this 


2.1 
0.5338 
value, the more nearly accurate reactance factor 5.2, so that the re- 
actance is 5.2 times the resistance. 

Example.—A transformer has a reactance factor of 6. What will 
be its ratio of reactance drop at power factor 0.75 to its drop on the 
same load current non-inductive ? 

Here the table shows that k = 4.7, which is the ratio required. 

The table should not be relied upon for non-inductive drops ex- 
ceeding I per cent, or inductive drops exceeding 5 per cent. 


New High Tension Work of the Niagara Falls Power 
’ Company. 








S is well known the Niagara Falls Power Company for a num- 
ber of years transmitted power to Buffalo at 11,000 volts. The 
past spring the transformer plant was enlarged and arrange- 

ments were completed to double the transmission voltage and use 
22,000 volts to cut down the losses in transmission and increase the 
energy carrying capacity of the line. This move was contemplated 
at the time the transmission line was first built, and all the first lot 
of transformers were built for either 11,000 or 22,000 volts on their 
high tension terminals. At the same time that the recent change was 
made to 22,000 volts, new high-tension circuit breaking switches and 
lightning arresters were put in the 22,000-volt lines where they leave 
the power house. Heretofore the high-tension circuits have been 
without circuit breaking apparatus of any kind save the knife switches 
used for changing circuits when the lines connected to them were 
dead. The switching of live circuits was all done on the low-tension 
side of the transformers. The new arrangement has a long-break high- 
tension switch on each of the outgoing high-tension transmission 
lines. There are nine of these circuit-breaking switches, there being 
three three-phase lines from Niagara Falls to Buffalo. These circuit- 
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FIG. I.—DIAGRAM OF ARRESTER CONNECTIONS 


breaking switches are of Westinghouse make, and carry the breaking 
contact on the end of along arm. They are held closed under tension 
by a trigger which is released automatically by a magnet coil or by a 
répe hanging down within reach of the operator. They are located 
high up in the room to be out of possible harm to the attendants. 
These switches at present writing have a break of 41% ft., but this has 
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proved insufficient and will be increased to 6 ft. With a 4% ft. break 
the arc will hold, and has sometimes reached up to the roof. 

The new lightning arresters are of a type recently developed by 
the Westinghouse Company, shown in Fig. 2, especially for this 
kind of service and called the “low equivalent” arrester. The 
connections of this arrester are shown in the accompanying diagram, 
Fig. 1. After passing through a long 36-inch fuse, which is of about 
No. 28 German silver wire enclosed in a hard fibre tube of about 





FIG. 2.—NIAGARA LIGHTNING ARRESTER,. 


74 inch inside diameter the circuit is led through an adjustable spark- 
gap between balls to a bank of 10 arresters, each of which has seven 
cylinders of non-arcing metal. There are therefore 6 gaps in series 
on each arrester and 10 arresters in series making 60 gaps in series. 
The gaps are slightly less than 1-32 inch, but are to be enlarged to 
1-32 inch. After passing through the first bank of 10 arresters, the 
circuit passes through a resistance of 380 ohms, and then through 
a resistance of 280 ohms to ground. In shunt with the 380 ohms re- 
sistance is a bank of 8 arresters or 48 gaps. The discharge first takes 
place over the adjustable gap of 34 or % inch between the balls and 
then over the 60 gaps and through the resistance to ground. The 
flow of current over the 380 ohms resistance is sufficient to create a 
potential which breaks over the 48 gaps. Each of the three high-ten- 
sion transmission lines has a set of three arresters mounted on mar- 
ble boards on the three sides of a square frame, as shown in Fig. 2. 
This frame is mounted on rollers so that in case a set of arresters is 
damaged it can be wheeled out and another set put in its place. Con- 
nection with the line is made through the fuses which hook into flexi- 
ble spring contacts at their upper ends. These springs permit of 
some variation in the location of the arresters. This is quite an im- 
portant point when the set of arresters is on wheels. 

The use of fuses in series with lightning arresters is a practice 
peculiar to the Niagara plant. In most transmission plants, the ar- 
resters are connected solid to the lines. The fuses are detachable and 
interchangeable, and can be removed any time by means of a wooden 
handle which is attached to the fibre tube. At the top these fuses 
are fastened into a terminal which ends in a hook which screws as a 
plug into the top of the tube. The bottom of the tube is open and the 
fuse wire passes to an outside terminal. There are 6 choke coils 
with 17 turns per coil in series with each arrester. 

On the 24 miles of 22,000-volt line there are three arrester stations. 
one at Niagara Falls power house, one at Tonawanda sub-station 
and one at the sub-station at Buffalo. Lightning is very severe in thi 
locality and has been especially so the present summer. On one oc- 
casion, the Pan-American Exposition illumination and the lighting 
and street railway systems in Buffalo were put out of service fo: 
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about 30 minutes during a severe lightning storm. At this time’ there 
was a short circuit on the high-tension line, the cause of which is un- 
known, and this pulled down the voltage enough so that the rotary 
converters and synchronous motors were knocked out of step and a 
general shut down ensued; in fact, whenever there is a short circuit 
on the high-tension lines a general shut down is the result for the 
reasons just mentioned. It will be remembered that the transformers 
supplying the transmission lines were at first equipped on their low- 
tension circuits with time-element circuit breakers which would open 
the circuit after a predetermined interval of time. The secondaries 
of the transformers at the sub-stations had reverse current circuit 
breakers which would open the instant current began to flow back 
from the sub-station into a short circuit on any one of the high-ten- 
sion lines. The idea was that in case of a short circuit, the reverse 
current circuit breaker would open first and then the time element 
circuit breaker and that the opening of the reverse current breaker 
would prevent the opening of any of the circuit breakers on the lines 
on which there was no short. With a full load such as the plant has 
at present, however, circuit breakers are found to be of little value 
to prevent interruptions because a short circuit will knock the syn- 
chronous apparatus out of step. The usual way of handling short 
circuits has been to break the field circuits of the generators. 

Each 22,000-volt line has a small transformer supplying an am- 
meter of 400 amperes capacity which is placed in each leg of all the 
three three-phase circuits. These ammeters are all mounted on the 
same board as seen at the right in Fig. 3, which also shows at the 
top seven of the nine knife switches by which each of the high-tension 
lines can be connected to either one of two high-tension bus-bars. 
These double-throw switches are really two single-throw switches 
mounted on the same block. It is impossible for a switch blade to 
fall accidentally into a clip as would be possible with an ordinary 
double-throw switch. 

After passing from the high-tension line board the two sets of 
three-phase bus-bars are connected respectively to the upper and 
lower clips of the double-throw switches on the 10 transformer 
paneis. One of these transformer panels is seen at the left in Fig. 3. 
There are in this new part of the transformer house 10 banks of two 
transformers each, or 20 transformers in all, connected Scott fashion, 
to give three phases on secondary from two phases on the primary. 
Each bank has a switchboard panel, which has three double-throw 





FIG. 3.—22,000-VOLT AMMETER PANEL, TRANSFORMER PANELS AND 


SWITCHES. 


knife switches for connecting the bank of transformers to either of the 
two sets of bus-bars spoken of. There is also an ammeter in each leg 
of the circuit, all of which are seen in Fig. 3. All the 20 transformers 
are 935-kw General Electric air blast. Fig. 4 shows the transformer 
panels 22,000-volt bus-bars and 5 transformers, with some of the older 
Westinghouse water and oil-cooled transformers in the distance. 
The transformers are all in one room, and the long break switches and 
lightning arresters are in a small room adjoining. 

An experience worth noting was had with the wires leading from 
the transformer room to the circuit breaker and arrester room. For 
this purpose a wire was selected which had a covering of rubber 9-32 
inch thick, and which would stand a test of 50,000 volts for 10 min- 
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utes between the wire and outer covering. It was thought that ex- 
treme precautions would not be necessary with a wire of such heavy 
insulation and the wire was run through the brick wall in clay tubes 
and carried in porcelain clamp insulators. After a week of continu- 
ous service at 22,000 volts the insulation broke down in three places. 
The result is considered somewhat remarkable and unexpected in 
view of the high insulation test the new wire withstood. Mr. Paul 
M. Lincoln, the electrical superintendent of the plant, thinks that 
possibly a continuous brush discharge from the wire at certain points 
generated enough ozone to rapidly take the life from the rubber. 

Although 22,000 volts was considered rather high at the time the 
Niagara Falls plant started at 11,000 volts, transmission voltages 
have advanced so rapidly since that time that it is now a very ordi- 
nary voltage. Therefore the increase of voltage to 22,000 would not 
be expected to be attended with any important difficulties, and as a 
matter of fact it has not been. A number of insulators on the line 
have proved too weak for the higher voltage. These are weeded out 
by patroling the line at night and noting the burning pins. Repairs 
are then made in the daytime with current off the line. 





Western Practice in Long Distance Transmission—II. 


SWITCHING ARRANGEMENTS. 

N no respect are transmission plants farther from a standard 
practice than in the switching arrangements around the step- 
up and step-down transformers. Alternating-current generator 

panels zre becoming somewhat standardized. The usual arrange- 





FIG. 4.—22,000-VOLT BUS-BARS, TRANSFORMER SWITCHBOARD PANELS AND 
TRANSFORMERS. 


ment is a double-throw main switch for throwing the generator on 
either one of two sets of bus-bars, synchronizing lamps or voltmeter, 
and as many indicating and recording instruments as the company 
thinks it can afford. But when we reach the transformer switches 
no two large plants are alike. One very good arrangement, with oil- 
cooled transformers, is to have each transformer connected onto the 
mains by double-pole switches on both primary and secondary. The 
transformers are then each mounted on a four-wheel truck, which 
runs on a track running the length of the transformer room, and 
there is a turntable in front of each transformer so that each one can 
be cut out, run out on the main track and out of the station into the 
open air in case it should catch fire. In such case the leads would have 
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to be disconnected before the transformer was rolled out, and a re- 
serve transformer could then be rolled in and connected in its place. 
A still further refinement of this plan, where only one bank of trans- 
formers with one in reserve is used is to have a double-pole double- 
throw switch or its equivalent on both high and low-tension sides of 
a transformer. Throwing these switches one way connects in the 
transformer. Throwing them the other way connects in the reserve 
transformer in its place. 

The plan just mentioned can be worked with air-blast transform- 
ers, while, of course, the scheme of mechanical substitution by trucks 
first described cannot, because of the location of transformers over 
the air blast. , 

The ideally flexible arrangement where there are several banks 
of transformers and more than one high-tension line is one that will 
permit any bank of transformers to be used on any line. If there are 
two lines, double-throw switches on the high-tension side of each 
bank of transformers will accomplish this, but if there are three 
lines or more the only scheme yet devised and put in use in the 
West is the plug board principle as installed at Snoqualmie Falls. 
In this each bank of transformers is connected through three long 
break Westinghouse trigger switches to three bus-bars running cross- 
ways of the transformer room. The four three-phase transmission 
lines are connected through similar switches to 12 bus-bars running 
lengthways of the transformer room and about 3 ft. above the trans- 
former bus-bars. Of course, plenty of room is allowed between bus- 
bars. By plugging together at bus-bar intersections any bank can be 
put on any line. As a rule, most of the Western transmission plants 
have a sufficiently steady load, so that both light and power can be ap- 
erated from the same transmission line and transformers, and hence 
everything is operated in multiple. The transformer primaries switch- 
boards in the generating station usually have double-throw switches 
for connecting each bank to either the upper or lower bus from the 
generator panels. One notable exception is the Independent Electric 
Light & Power Company’s switchboard at San Francisco, where in 
ordinary operation each generator is operated as a unit with one 
bank of three transformers. The high-tension side of each genera- 
tor-transformer unit can be connected to any one or all of three sets 
of high-tension bus-bars. The generator panel is arranged with 
two single-pole switches, so that each generator can be thrown either 
on its bank of transformers or on a common bus-bar. Ordinarily 
the generator is connected to its own bank of transformers. In case 
of emergency the bank of transformers belonging to one generator 
can be connected to another generator by raising the brushes on the 
first generator, closing the switches connecting it to its transformers, 
and also the switch connecting it to the bus-bars, and also closing the 
switch connecting the second generator to the bus-bars. 

High-tension switches for voltages over 10,000 volts are found in 
a variety of forms. For voltages up to 10,000 the oil switch is prov- 
ing the most compact and satisfactory. In the majority of high- 
tension plants the high-tension switching arrangements are admitted 
to be not ideal. That greater perfection has not been required and 
developed is because it is seldom that any necessity arises for 
opening the high-tension circuits under severe conditions. The low- 
tension circuits are opened first, and this makes opening the high- 
tension side easy. Opening the high-tension side of a transformer 
when it is burning out or opening the high-tension line with a short 
on the line are the conditions which really put high-tension switches 
to a severe test, and these conditions do not exist often enough to 
give much chance to test the switches. It is only in case two high- 
tension lines are being operated in multiple off the same transformers 
that it is necessary to open the high-tension line switches on short 
circuit. The great majority of the high-tension switches in use are 
long break stick switches, in which dependence is placed entirely 
on the length of the break for opening the circuit. One popular 
home-made form carries an enclosed fuse on the stick on which the 
switch jaw is mounted. Another well-known form has a short fuse 
under tension between carbon points, which fly apart when the fuse 
melts or when the trigger holding the switch closed is tripped. All 
stick switches carrying fuses are interchangeable and mounted in 
jaws, so that when a fuse goes the switch is pulled out and replaced 
by another fused switch, on the same principle as a detachable fuse 
block. Some plants have simple plugs on the ends of long sticks for 
opening the circuit. 

A common fault has been not allowing enough room around high- 
tension circuit opening devices for the arc to stream around in. Too 
much room cannot be allowed for this purpose. As an extreme case 


one plant came under the writer’s notice where an arc would fre- 
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quently hold on a 6600-volt circuit across a 33-inch switch break. 
This, however, is an extreme. At Los Angeles, on the Edison 
Electric Company’s 33,000-volt lines, the circuit is opened with a 
10-inch break between a pair of copper wire horns, which gradually 
spread apart as they extend up like the horns on a T.-H. lightning 
arrester. The arc travels up and breaks itself. This works well 
under ordinary conditions. 

In connection with the subject of opening high-tension alternating 
circuits, there is a decided tendency in the larger and more 
important plants where continuity of service is of great im- 
portance to do away with fuses and automatic circuit opening de- 
vices of every kind on the generators and- main transmission 
lines, fusing only the distribution lines from the sub-station. That 
fuses and circuit breakers introduce an element of uncertainty in a 
supply circuit which is not pleasant to contemplate on a large sys- 
tem must be admitted by all. The only question is as to whether 
the evil is a necessary one or no. In this connection it must be 
remembered that as many of the polyphase generators of to-day are 
designed there is no such danger to the generator and transformers 
from short circuits as with direct current on the older types of al- 
ternating generators. Some generators will give only 50 per cent in 
excess of full-load current on short circuit when backed by the lim- 
ited torque of a waterwheel, and will drop voltage tremendously. This 
fact furnishes an element of safety in running without automatic cir- 
cuit opening devices. It is even maintained by some that suddenly 
opening the circuit on a polyphase generator at full load is more 
detrimental than short circuiting it. 

When fuses are used, as they still are in very many transmission 
plants, they are always of some enclosed form, except in some cases 
where they are short and form part of a fly-open switch. Sometimes 
the enclosing tube is hard fibre or hard rubber, sometimes it is soft- 
rubber tubing. Another common type has strip aluminum enclosed 
between lignum vitae blocks. 

Synchronizing generators, which was considered a troublesome 
problem in some of the earlier plants, is now thought no more of than 
the throwing in parallel of direct-current machines. Power houses 
miles apart are run in parallel. In steam plants an adjustable weight 
on the governor of the engine, if it is a Corliss or a weight motor 
actuated in the flywheel of an automatic cut-off engine are great aids 
to synchronizing because they do away with the necessity of throt- 
tling the engine to bring it in synchronism before the load is thrown 
on. 

While dead short circuits on transmission lines are rare, there are 
in some places a good many momentary shorts on the high-tension 
lines due to birds flying into the lines or sticks thrown across. These 
cause an arc of a few seconds duration, which may break itself or be 
broken by interrupting the supply an instant, and the problem is to 
keep the whole system from being demoralized in that few seconds. 
Lights take care of themselves during an interruption of a few sec- 
onds, but motors and rotary converters do not. This has in some in- 
stances led to the abolishment of fuses,.as before mentioned. The 
station and sub-station attendants in the large plants are experts in 
the art of handling short circuits. No general practice can be laid 
down, because of the different conditions in various plants. Where 
there are synchronous motors or rotary converters in a sub-station 
the possibility of running them as induction motors without load 
helps in emergencies, because on the occurrence of a short on the 
high-tension supply line the load can be thrown off them and they ean 
be kept running as induction motors until the short is over. In this 
way the interruption on the service supplied may be only a few sec- 
onds, whereas minutes would elapse if the machines were allowed to 
stop. In not a few plants it is the custom to start synchronous motors 
with fields open as induction motors. 





Electrical Wave-Transmission. 





The current issue of the Technology Quarterly contains a short 
paper read by Dr. Pupin March 28 before the Society of Arts of the 
Massachusetts Institute of Technology, and which we reprint in 
full below: 

Electrical wave-transmission over a wire conductor has a me- 
chanical analogy in wave-transmission over flexible cords. The ap- 
plication of a force to one end of a cord develops three reactions: 
mass, tensional and frictional reactions. The energy used up in 
overcoming the first two is non-dissipative, i. e., it is stored up in 
the cord along which it is propagated; whereas, the energy con- 
sumed against frictional reaction is wasted as heat. Consequently, 
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if there be sufficient frictional resistance, the wave will not extend 
far from the point at which the impressed force is applied before 
the energy imparted to the cord (as kinetic and tensional energy) 
becomes dissipated as heat. In the case of wave-transmission along 
a cord, it is this dissipative factor which causes the wave at- 
tenuation. 

Similarly, when an alternating e. m. f. acts on an electric circuit, 
the energy imparted to the wire conductor encounters three reac- 
tions: Inductance reaction, which is the same in form as the kinetic 
reaction of a vibrating cord and is non-dissipative, its work being 
stored up in the system as magnetic energy; capacity reaction, the 
law of action of which is identical with the law governing the ten- 
sional reaction in strings, likewise non-dissipative; resistance reac- 
tion, in the overcoming of which heat is generated, therefore it is 
dissipative. Consequently in electrical wave-transmission, the energy 
is continually dissipated as heat on account of the resistance re- 
action and causes the attenuation which limits telephony over long 
conductors, particularly over cables. 

Evidently, to diminish the attenuation in either of the above cases 
the non-dissipative factor must be made larger in comparison with 
the dissipative or frictional reaction, since a relatively smaller dis- 
sipation of energy would result. The conclusion is that the trans- 
mission over cords must be better through a dense medium, or 
cord, since the mass-reaction is thereby increased. 

To illustrate this point, a light cord lying on an inclined rough 
surface may be set into periodic vibration at one end by a suitable 
mechanism. Owing to friction, the wave energy on the cord is prop- 
agated only a short distance, the attenuation being very marked. On 
increasing the tension and thereby increasing the tensional reaction, 
the wave progresses much further. By substituting a cord of larger 
mass, the distance of the wave propagation may be noticeably in- 
creased. With a given cord, if the tension has been increased as far 
as possible, what may be done to diminish the attenuation? Assum- 
ing that a heavier cord cannot be substituted, the effect of a cord of 
large mass may be secured by loading the cord with sinkers of metal 
at periodically recurring points. Certain experiments demonstrate 
clearly and beautifully, that the transmission can be much improved 
in this manner, provided the sinkers are suitably arranged. 

The following conclusions were drawn from the above experi- 
ments: (1) It is more efficient to transmit energy over a heavy than 
a light cord. (2) A cord, if periodically loaded, may be made equiv- 
alent within any degree of approximation, to a heavier uniform 
cord. It is to be observed that the distance between consecutive 
loads must be smaller than the length of the wave which is trans- 
mitted. 

Similar experiments suggested to the author, in the earlier stages 
of the research, the manner of attacking the electric problem. In 
any circuit the magnetic inductance (a source of non-dissipative 
reaction) is limited. It is well known that coils of wire possess 
large inductance, consequently such coils should act for an electric 
circuit in the same way that sinkers do for a cord, and the problem 
of electrical wave-transmission should reduce itself to the placing 
of inductance coils at proper periodically recurring points on the 
wire, 

In order that such a non-uniform, or loaded, conductor may act 
as a uniform conductor of large inductance, it is necessary from 
mathematical analysis to distribute the loads at periodic distances 
which are small in comparison with the length of wave which is 
being propagated. 

Since electrical waves in telephony are many miles long, it was 

impossible to carry out investigations on an actual line. An arti- 
ficial cable, equivalent to 250 miles of line, was arranged in the 
laboratory at Columbia University, and inductances were placed at 
periodically recurring points. The current was measured and the 
waves plotted for the 250 miles. Using several frequencies the re- 
sults of measurements were compared with the mathematical theory, 
and were in splendid agreement. 
The practical value of this discovery is: (1) That wave-energy 
for telephony and telegraphy may be transferred over much greater 
distance. (2) If the distance remain constant, it enables wires of 
smaller size to be used, thus decreasing the cost of installation. (3) 
With the same weight of wire as in use at present, the distance of 
transmission may be geratly increased. 

In the Atlantic cable, owing to the small magnetic reaction, and 
aso small capacity reaction, the resistance reaction predominates by 
‘ar, and the dissipation of energy is therefore enormous. By a 
Proper distribution of inductance coils at periodically recurring 
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points, say one-eighth of a mile apart, the inductance reaction can 


be made very much larger than the resistance reaction for all fre- 
quencies which are of importance in telephony, and thus the dissi- 
pation diminished to any desired limit. The discovery may, and it 
is confidently expected that it will, result in the telephonic transmis- 
sion across the Atlantic. 





The Influence of the Load Factor on the Design and 
Operation of a Lighting and Power System. 





In a lengthy paper read at the recent Ottawa convention of the 
Canadian Electric Association, Mr. J. R. Robertson considered in de- 
tail the influence of the load factor on the design and operation of a 
lighting and power system, and with particular reference to motor 
loads and power factors. 

In selling power for working from 7 in the morning to 6 at night 
it soon became evident in Northern latitudes that the hours of light- 
ing overlapped very considerably the hours during which power was 
being sold. To meet this situation a proposition was made to manu- 
facturers whereby the power load would cut off the lines before 
the heavy lighting load came on. The number of users of power 
under such limited service contracts is stated to be steadily increas- 
ing, and it is safe to predict that it will not be many years before 
the great majority of the large factories in Canada, especially in 
cities where current is supplied from water-power plants, will shut 
the doors before dark. The stoppage of two hours out of ten a day 
is stated, as a rule, not to lower the production, except on automatic 
machinery, more than 8 or 10 per cent, and by starting before 7 in 
the morning and reducing the noon hoyr slightly, the week’s run 
may be made nevertheless to aggregate 60 hours. 

Referring to the matter of rates, Mr. Robertson favored a sys- 
tem whereby no particular method of rate charging would be used, 
but each customer quoted a rate based upon the actual conditions 
of his business in such a way as to ensure a proper return for the 
service supplied. Where during the day there is heavy machinery 
used for perhaps only a few hours, in order to supply the power 
transformers of large sizes must be installed, though the average 
power supplied for the day would not perhaps amount to one-half 
of the capacity installed. It is not advisable to charge such cus- 
tomers a straight meter rate unless this rate is very high, since the 
revenue derived would not be a fair average on the capacity de- 
manded. In such cases it is better to charge a fixed rate per horse- 
power on the maximum demand as ascertained by test, and to this 
add a meter rate per horse-power or for the actual consumption. 


Where the nature of the business carried on by the prospective 
customer is well known, the straight meter rate can be made satis- 
factory by inserting in the contract a stipulation that the revenue 
must not in any case be less than a fixed sum per month, thus pro- 
tecting the supply company against loss of revenue. In some cases 
it may be advisable to quote two rates, one upon the fixed part of 
the load, motor and shafting, and another upon the variable part. 
In cases where the flat rate is required and the opinions of the cen- 
tral station manager and the customer differ radically as to the 
amount of power required, a compromise can usually be effected by 
quoting a rate based upon the amount estimated by the customer, 
with the stipulation that if the power required, as determined by 
test, is in excess of this amount, the additional amount will be paid 
for at the same rate. 

In almost all cases it is recommended that the rate be based upon 
the maximum load demanded and not upon the average. In Mon- 
treal this policy has materially improved the conditions of the load 
of a great many customers, more particularly those to whom power 
is supplied for elevator service. Passenger elevators that used to 
require 30 horse-power to start now manage to start on I5 or 20, 
and there is no noticeable diminution in the speed or service; and 
factories that used to find it convenient to operate all their heavy 
machinery at once now find it economical to distribute the use of it 
throughout the day, thereby reducing the maximum demand and 
making their load much more regular. 

Discussing rearranging and rebuilding a plant, with a view to 
operating a combined light and power service from the same genera- 
tor and circuits, a frequency of about 60 is stated to be satisfactory. 
As to the question of two-phase or three-phase, it is stated that for 
such a system as that under consideration it is now pretty generally 
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conceded that the generating plant should be two-phase, as with this 
system the over-balancing effect of lighting on single phases has 
less effect on the regulation than it has on the three-phase generator 
under the same conditions. In cases where power is to be trans- 
mitted over a considerable distance it may be transformed from 
three-phase in stepping up and transformed back to two-phase at the 
receiving end. Four-wire two-phase systems are pronounced more 
satisfactory than three-wire two-phase systems. 

As to the type of motor, it is pretty generally conceded that for 
small motors the only type that can be considered is the induction 
motor. Such a thing as a burned-out motor of this type is almost 
unknown. It is true that with rotors of the wound type short cir- 
cuits and ground sometimes occur, though rarely, and these can 
generally be traced to some defect in manufacture. With rotors of 
the squirrel-cage type the connection of the bars to the end rings 
sometimes gives trouble, but this is likewise generally due to some 
mechanical defect, and motors which have operated for some time 
without trouble can generally be depended upon to continue to do 
so indefinitely. 

To offset the disadvantage of induction motors with respect to power 
factor, they should be operated at very high load as compared with 
other types of motors. The fact that these motors do not run syn- 
chronously with the generators is of great advantage to the station 
in times of trouble on the line. The only effect that heavy short- 
circuits on the lines have on these motors is to cause them to slow 
down, and on sudden removal of the short circuit the extra power 
required to accelerate the speed and bring it back to normal, pre- 
vents the too rapid rise of voltage caused by the falling off in load 
with the valves or gates wide open, which rises are disastrous to in- 
candescent lamps. An induction motor also acts as a sort of regu- 
lator on the lines, by absorbing more power from the phase with the 
higher voltage, thus tending to lower it to equality with the other. 
Changes of load on induction motors have also less effect on the 
regulation of the system than they would have with a synchronous 
motor, since the lowering of the load lowers the power factor, thus 
reacting on the generator field and preventing somewhat the rise of 
voltage which accompanies a reduction of load. 

As to synchronous motors, while they possess a great many ad- 
vantages, they have also some points to which objection can be 
taken. The attendant can, by varying the exciting current, lower the 
voltage of the lines to such an extent as to seriously interfere with 
the regulation, especially if the motor be of large capacity, as is 
often the case. Again, any violent disturbance on the line is likely 
to pull a heavily loaded synchronous motor out of step, and with 
motors of low self-induction, such as are necessary, this makes a 
particularly vicious short circuit. If there is any large amount of 
load driven by the motors of this type, the effect of a heavy short 
circuit would be to pull them all out of step, thus holding down 
the voltage. The removal of the short circuit with this large amount 
of load at the same time would permit the voltage of the generators 
to rise very considerably, and would usually be accompanied by dis- 
astrous effects on any lamps that might be burning on the circuits. 
In the case of large mills or other customers to whom continuity of 
service means much, this disadvantage should be carefully consid- 
ered, as the starting of a large number of synchronous motors oc- 
cupies considerable time, not to speak of the fact that goods in pro- 
cess of manufacture are sometimes spoiled by the delay. 

The principal advantage of the synchronous motor lies in the 
fact that its power factor is under the control of the operator, and 
the fact that by over-exciting such motors lagging currents due to 
induction motors or arc lamps can be compensated for. If placed 
under the control of the station staff such motors become an in- 
valuable means of increasing the output of the station. In plants 
where there are motor-driven arc machines, or other machinery 
which under ordinary conditions is not in use during the day, it is 
advisable to have the motors of synchronous type, as in this case 
they can be operated all day as condensers supplying to the line the 
leading current necessary to balance the lagging component due to 
inductive load. In this way the machines do double duty. In plac- 
ing synchronous motors on customers’ premises beyond the control 
of the station it is advisable to install some sort of power factor 
indicator, as otherwise an inexperienced or careless operator will 
rarely have the exciting current at proper value. When it is con- 
sidered that a reduction in the power factor from 100 to 99 per 
cent involves an increase of wattless current to about 14 per cent of 
the motor current, it can be understood how important it is that 
the power factor be kept up. As the exciting current varies for dif- 
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ferent loads and voltages, it is almost impossible in cases where the 
load is variable to keep the power factor at unity, unless the drop in 
the line exactly balances the regulation of the motor, in which case 
no adjustment of the field current is necessary for changes in load. 

The simplest power factor indicator for two-phase systems is an 
induction wattmeter with the series coil connected in one phase 
and the shunt coil across the other phase, or across a transformer if 
it is necessary to reduce the voltage. When connected in this way 
the meter will run in one direction if the current is lagging, and in 
another direction if the current is leading, remaining stationary if 
the power factor is unity. 

In reply to a question by Mr. J. J. Wright as to whether the meter 
referred to in the paper would comply with the regulations of the 
Inland Revenue Department, Mr. Robertson remarked that he would 
have a meter that would read on two dials, and it would be simply 
a question of making a different rate for the indication of one dial 
to that of the other, and the entire registration of the day would be 
the sum of the two dials. He thought this would comply in every 
way with the Government regulations, as the meter itself could be 
entirely sealed the same as an ordinary meter and the governing 


- medium would be outside of the meter. 


—$$$$ $a 


Elements of Illumination—XXVIII. 





By Dr. Lovts BE Lt. 


N lighting large spaces either indoors or out effective use may 
I be made of arc lamps as well as incandescents. In some in- 
stances fairly good results are obtained by using for, this pur- 
pose ordinary open or enclosed arc lamps with large metallic re- 
flectors behind them. They produce a powerful and partially dif- 
fused illumination that is rather serviceable in many situations, but 
neither very uniform nor intensely brilliant. Such places as piers 
are often thus lighted, the reflectors, saving considerable light that 
would otherwise be thrown in useless directions and wasted. Even 
a reflector of tin covered with white enamel paint can be made very 
serviceable for this purpose. 

If for any reason the white or bluish white light of the arc is un- 
desirable the color can easily be slightly modified by using on the 
arc lamp a globe of colored glass or coating a clear globe externally 
with the solution employed for coloring incandescent bulbs. 


These cannot strongly tinge the light without greatly reducing it, 
since they color only in virtue of absorption, a red screen, for in- 
stance, giving a ruddy tinge to the arc by cutting off a large amount 
of blue and green rays. 

In the absence of electric lamps display and scenic illumination 
is a rather difficult matter, this part of the art having been developed 
mainly by the stimulus of electric lighting. A certain amount of 
display lighting can be done with gas jets with ample reflectors ar- 
ranged much like those already shown, but the results are not gen- 
erally satisfactory, since on account of the heat evolved the whole 
apparatus has to be bulky. Mantle burners are nearly useless in this 
connection on account of their offensive color. For brilliant scenic 
work the calcium light is, however, extremely useful, although its 
use of many years in the theatre has now been almost abandoned 
in favor of electric arcs. 

Theatrical lighting effects really form an art quite by itself. It is 
quite impossible to give a connected account of it apart from an 
enormous amount of detail applicable to special problems. Broadly, 
it may be divided into three branches: The general illumination of 
the stage, scenic illumination of the stage and the illumination per- 
taining to tricks and illusions. 

The first mentioned branch differs radically from ordinary in- 
terior illumination in that the lights visible from the auditorium 
take little or no part in the real work. The footlights, merely in- 
candescents in front of enameled reflectors, are of material impor- 
tance, and the remaining illumination has to be furnished from the 
wings and flies. Contrary to all usual practice elsewhere, such il- 
lumination must be nearly or quite shadowless, for it would be most 
awkward to have a massive stage oak casting the linear shadow ap- 
propriate to the board or canvass on which it is painted. Therefore. 
the general body of the lighting should be thoroughly diffused, as 
in illumination from a cornice or from concealed lamps above the 
ceiling, and if for any reason shadows are desired they should be 
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produced by auxiliary bright lights introduced for that particular 
purpose and screened from throwing telltale shadows where they 
are not wanted. 

Not only must the general stage lighting be beautifully diffused, 
but it must be under perfect control as to amount. To this end 
theatres usually have an elaborate equipment of rheostats which can 
be thrown in series with the lamp circuits, and these latter are in 
numerous sections, so that the light can be made to fade gradually 
out without changing its intensity or its direction by perceptible de- 
grees. When alternating currents are used the inductive regulators 
can be made to accomplish this very perfectly, and with an aux- 
iliary storage battery one can do equally well with continuous cur- 
rent. Without these a smooth reduction of illumination is not easy. 


One of the useful devices to this end is to divide the whole body 
of lights into overlapping groups. For example, if we imagine 100 
incandescents to be massed across the flies, the division would be 
somewhat as follows: Lamps, 1, 6, 11, 16, etc., would form one cir- 
cuit, 2, 7, 12, 17, etc., the second circuit, and so on, forming five 
groups. Then a rheostat of moderate size cut into circuit with each 
group successively prior to its extinguishment would enable the 
operator to fade out the light by almost imperceptible steps without 
altering its distribution. 

Such, or an equivalent arrangement, is quite necessary, and 
should be capable of producing a uniform shadowless illumination 
of any required intensity from the full glare of a:spectacle down to 
a light so faint that a candle in the hand of one of the actors will 
cast a strong flickering shadow, for the stage is seldom really dark, 
however dark it may seem to the audience. 

Whenever the illumination should have a definite direction it can 
readily be given by special lights or circuits, but the ground work 
of the lighting must be uniform and diffused. 

The mainstay of special lighting effects is the stage projector. In 
the rough, this is a wide angle searchlight. For the source, there is 
a first-class focussing arc lamp taking an amount of current which 
can be regulated by a convenient rheostat. The reflector varies ac- 
cording to conditions. Sometimes it is a polished or enameled 
metallic parabolic mirror, sometimes for other purposes a wide 
parabolic wedge giving strong lateral distribution. 

Fig. 1 is a good example of the adjustable projector lamp with uni- 
versal adjustments for height and position of the lamp, and carrying 
at the base a well ventilated rheostat for 
the proper regulation of the current at 
the arc. Such lamps are made to take 
a considerable amount of current, often 
up to 10 or I5 amperes, and give a very 
steady and powerful light. 

For the general purposes of stage il- 
lumination a condensed beam is not re- 
quired. In this case the rack at the 
mouth of the reflector is arranged to 
take colored screens of any shade re- 
quired. Those most often used are reds 
and pale blues. By means of such re- 
flector lamps are produced most of the 
gorgeous spectacular stage effects, al- 
though in some cases regular stereopti- 
con lanterns arranged with the dissolv- 
ing view apparatus and fitted with col- 
ored screens are employed with admir- 
able results, particularly in producing a 
very concentrated beam. 

No general directions can be given for 
the amount of illumination required for 
this theatrical work for the obvious rea- 
son that each stage setting has its own 
special requirements, which cannot be 
predicted. Roughly, the stage may re- 
quire at times fully as much light as the 
auditorium proper. Considering the fact 
that the lamps must for the most part be 
FIG. I.—PROJECTOR LAMP. out of sight of the audience and in 

rather disadvantageous positions it is 
safe to say that a maximum illumination of not less than 1 candle- 
power per square foot should be provided for, aside from reflector 
lamps and the like. Most or all of this should be from incandescents, 
or gas jets, where electric lights are not available, for the more pow- 
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erful single radiants dominate the illumination too strongly unless 
used with great caution. 

The more specialized part of scenic illumination which has to do 
with local illusions is even less easy to reduce to general principles. 
It is part of the art of the stage manager and his assistants. Since 
electric lighting has become general the range of such work has been 
enormously widened. Stage lightning, which used to be produced 
by a prodigious flash of lycopodium powder blown across a gas jet, 
is now beautifully simulated by the momentary flash of a powerful 
arc. Touches like Fafuer’s gaudy eyes and the forging of the sword 
in “Siegfried,” are due to the skill of the stage electrician, and 
would have been quite impracticable a quarter century ago. A great 
deal of temporary work has to be done for any important perfor- 
mance, and much intelligent skill is required on the part of the op- 
erators who sometimes have to follow a rapidly moving object 
about the stage with the beam from a projector, when a single slip 
would—and sometimes does—destroy the illusion and provoke un- 
seemly merriment. It is almost needless to say that in stage illu- 
sions much depends on the arrangement of the background. 


Another and very important branch of scenic illumination is the 
decorative lighting of large buildings and public places. The il- 
lumination proper in such cases has been already discussed, but the 
intelligent use of lights to bring out the full value of their archi- 
tectural characteristics at night is quite another matter. Even so 
apparently simple a matter as the adequate illumination of a single 
monument requires considerable skill and care, and without these 
almost inevitably fails of producing the proper results. And when 
a great public building is concerned the task becomes far more 
difficult. 

As a simple example of scenic illumination of this general type 
let us take an assumed case and see what can be done with it. We 
will suppose the subject of our study to be a soldier’s monument, 
such as may be found in scores or hundreds of American cities. It 
will generally be a shaft of marble or granite, surrounded by a 
figure or group in bronze, and with symbolic panels in bas-relief 
about the base. Now, the wisest course to pursue is to let the 
kindly shades of night cover the whole affair, but sometimes the 
monument is really fine and so situated that it can be appropriately 
brought into relief by suitable illumination, or the citizens insist 
upon lighting it, and the attempt has to be made. 

Now, the broad rule that governs every such case is that it is 
both impossible and useless to attempt to simulate daylight. Full 
sunlight brings out details and produces effects that art cannot 
duplicate, so it is advisable to attack the problem along quite an- 
other line. 

The chief difficulty of the task lies in the fact that bronze lights up 
very badly, particularly after it has acquired the fine patina given by 
age or skillful chemical treatment. Reflecting little light, it is very 
hard to bring into proper relief and the usual result of attempting 
it is to bring the funereal shaft into great prominence and leave 
the figures almost imperceptible in the general gloom. 

Lights placed upon the pedestal or shaft almost inevitably fail 
of reaching any useful result by reason of throwing their light too 
sharply upwards. The angle of the illumination with the vertical 
should be at least 45 degs. to obtain even a moderately good effect, 
and this is very rarely attainable. Arc lights placed on pole tops 
about the monument are sometimes tried, but since from every di- 
rection of view some of them must be visible to the observer who is 
trying to see the object which they are supposed to illuminate, 
their glare quite defeats their main purpose. 


Lights around the base may be able to properly illuminate the 
pediment, but they should be enough below the general line of 
vision to be pretty well out of the field of view. 

About the only way of getting any effective illumination at the 
top of the monument is to use focussing lamps with projectors, some- 
thing after the arrangement shown in Fig. 1. Three or four of these 
mounted symmetrically about the object to be lighted at any con- 
venient distance will come as near an effective illumination as one 
may expect to get. Their beams should be inclined upwards enough 
to keep them effectively out of the field_of vision, and the rest of 
the monument, if of light stone, should be left to itself. A figure 
wholly light in tone can be very beautifully illuminated by such 
means, as witness the fine colossal figure of Liberty at the Colum- 
bian Exposition, but if of bronze or similar dark material, e. g., the 
great Bartholdi Liberty, adequate illumination is both very dif- 
ficult, and if successful, decidedly expensive. 
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Rapid Telegraphy. 





In a paper with the above title, read at the recent Buffalo con- 
vention of Railway Telegraph Superintendents, Mr. Walter P. Phil- 
ips gave a pessimistic view of the prospects of rapid telegraphy. 
Up to the present time, he says, the automatic systems of telegraphy 
have belonged to that class of inventions in which more money was 
invested than has ever been taken out. There are those, of course, 
who will contend that the Wheatstone system has certain advantages, 
but when everything is summed up and a balance is struck, it is doubt- 
ful whether the introduction of that exquisite system has led to any 
real progress, as far as American telegraphy is concerned. A great 
deal has been claimed for this system in former years, in England, 
but recent reports show that it has lost ground there of late, while 
in the United States it cuts no important figure. 

But whatever may be said against the Wheatstone system as a 
factor of value in these high pressure days of instantaneous com- 
munication by telephone as well as by telegraph, the fact remains, 
he adds, that it is far ahead of the many other automatic systems 
which have come into competition with it during the past 25 years. 

Proceeding with the condemnation of rapid telegraphy, Mr. Phil- 
lips says that there may be countries where the telegraphing public 


is willing to have its messages delayed more or less, but in the United 


States people will not submit to it. In other countries the public 
may not know what goes on inside the sacred precincts of the tele- 
graph operating rooms, but in this broad land of freedom every man 
who does much telegraphing makes it his business to know all about 
the modus operandi of handling telegrams, and there are but very 
few of them to-day who do not know by its ear-marks whether a 
message reaches him by the Morse system or the Wheatstone. The 
first is well understood to be a method synonymous with the greatest 
possible alacrity and accuracy, while the latter is viewed askance 
and accused of being slow and incorrect. That there is an initial 
delay in perforating the slips is undeniable, and many more errors 
are made in transcribing the tape by eye than in receiving the words 
by sound. All of this means a slow service, and is so well under- 
stood outside of the telegraph offices as well as inside of them, that 
cases are known where the falling off in the business of a company 
using the Wheatstone and the corresponding increase in the business 
of a company which operated the Morse system was so great, that the 
former had to be permanently abandoned and the Morse system re- 
stored in order to regain the business which had gone over to the 
enemy. 

“With the Wheatstone only a half success, inventors,” he says, 
“have not been lacking to bring forward one automatic system after 
another, each and every one of which was inferior to the Wheat- 
stone and invariably for the reason that they were very much faster 
and less rational systems and their operation contemplated the use 
of chemically prepared paper at the receiving end of the line. There 
have been no end of these systems, with their wet paper and other 
objectionable features, and for the exploitation of several of them 
independent companies were formed, all of which went to the wall 
long ago. If you walk along Broadway you will see here and 
there a window filled with what appears-to be diamonds. The shop- 
keepers call them Brazilian pebbles, Peruvian crystals, and any other 
name that comes handy, and but for their prices, which, to use a 
hackneyed phrase, place these blazing gems within the reach of all, 
a superficial observer might mistake them for the genuine article. 
But when you take any one of these stones to a practical jeweler and 
ask him what it is, he scarcely takes it from your hand, and cer- 
tainly gives it no careful scrutiny. He disposes of it with the ut- 
terance of one word—“glass”—and gives it no further thought. And 
so with the long list of extremely high-speed telegraph systems. 
They are as glass compared with the real gem when we put them 
in the balance with the Wheatstone. And since not one of them is 
in use in the whole world to-day, as far as I can ascertain, it is 
scarcely worth while to mention them by name. Within very recent 
years the automatic telegraph in its original form has practically 
been discarded in favor of the primitive Morse, which is by common 
consent the simplest and fastest system in the world.” 

In conclusion, Mr. Phillips says some words in favor of an auto- 
matic telegraph devised by himself, and of another system which re- 
cently furnished the subject of a paper read by W. B. Vansize, Esq., 
before the A. I. E. E. Referring to this latter or Murray system, he 
says: 

“T have a very wholesome respect for the man who attempts some- 
thing within the range of reason, and such a man is Donald Murray. 
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He has entered a field that is most alluring. It was not very long 
after the invention of the Morse telegraph that inventors began 
striving to achieve a telegraph that would deliver its messages in 
Roman characters. Royal E, House invented a printing telegraph 
away back in the fifties; Hughes invented one not so good and 
afterwards George M. Phelps combined the two and produced a 
really beautiful machine which came to be known as the Phelps 
motor. Edison interested himself in the stock ticker, and as far as 
short-distance printing telegraphs went, we had made progress 20 
years ago. But what was needed was an automatic page printer 
that would work on long circuits, and Mr. Murray seems to have 
come nearer to attainng this ideal than any one else.” 





Chemical Regeneration of Peroxide Plates. 





Galvanic batteries employing electrodes of zinc and lead peroxide 
with sulphuric acid as electrolyte, can be recharged by the current 
after the manner of accumulators only under special conditions, as 
the extreme difficulty attending the electro deposition of zinc in 
compact form renders the simple charging by reversal entirely out 
of the question. Accordingly, it has been the practice to some ex- 
tent to regenerate the peroxide plates only of such cells, and to ef- 
fect this by immersing them in solutions having strong oxidizing 
properties, those commonly employed being the hypochlorites of such 
bases as calcium, magnesium and sodium. These solutions are ef- 
fective as oxidants, but are objectionable in that the reaction by 
which the sulphate of lead is transformed to the peroxide yields also 
the sulphate of the base employed, in the form of an adherent de- 
posit upon the electrodes, which increases the internal resistance of 
the battery and considerably reduces the voltage—the reduction be- 
ing 30 per cent for the sodium salt, and much more in the case of 
calcium. It is now proposed by Josef Hofmann, of Berlin, whose 
United States patent was issued July 9, to use instead of the hypo- 
chlorites free hypochlorous acid as the oxidant. He finds its oxi- 
dizing action to be more energetic than that of the salts named, the 
conversion to peroxide being complete in a half hour, and, more- 
over, in the absence of a metallic base the original voltage of the 
cell, about 2.3 v, is restored. The hypochlorous acid is readily ob- 
tained by adding to commercial bleaching powder the calculated 
equivalent of nitric or phosphoric acid, and filtering from the in- 
soluble residue. This simple and seemingly effective method of 
regenerating the depolarizing plate should add considerably to the 
technical availability of these convenient and powerful batteries. 





Arc Lamp Patents. 





Although the arc lamp is one of the oldest of electrical applica- 
tions, and has been in commercial use for more than 20 years, it con- 
tinues to be the subject of more patents than perhaps any other 
electrical appliance. It is rare that the weekly budget of patents 
does not contain one or more patents on arc lamps or details thereof, 
and annually not far from 100 such patents are issued. Among the 
patents issued July 9 are six on this subject, the principal features 
of which are given below. 

A patent granted to Professor Elihu Thomson relates to a new 
carbon-feeding arrangement (Fig. 3). In the case of a rack lamp 
the pinion shaft carries an iron disk which serves as the armature 
of an electromagnet, the combination of the two forming a carbon- 
feeding clutch. This magnet has a differential winding so propor- 
tioned that under certain definite conditions it furnishes no mag- 
netism to the core, which then permits the armature wheel to turn, 
thereby feeding the carbon. In order that it may also serve to strike 
the arc, the magnet is pivoted to the core of an arc-springing magnet. 
The advantage of this combination is that the engaging parts are at 
all times in a practically uniform relation, and there is practically 
no inertia to cause sluggishness, with the result that engagement or 
disengagement of the feeding arrangement is instantaneous. 

The object of a patent issued to C. P. Steinmetz is to produce a 
great sensitiveness in the action of arc-regulating mechanism, there- 
by rendering unnecessary the use of external resistance or other de- 
vices for securing stability of operation (Fig. 1). The usual dif- 
ferential magnet is employed in combination with an inductance. 
The main (or arc-springing) winding has a higher resistance than 
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the second winding of the differential coil, and in series with the 
latter is included an inductance coil. Owing to the difference of 
the time constants which results from this arrangement, at a sud- 
den increase of current in the arc the current through the main coil 
will increase at a higher rate than that through the arc, while that 
in the second coil will increase at a slower rate. While these changes 
are going on the pull exerted by the differential action of the two 









FIGS. I AND 2.—ARC LAMP PATENTS. 


coils will be temporarily increased in an almost impulsive manner, 
the pull on the magnet coil rising rapidly at first and then declining 
as the current reaches a steady value. A decrease of current will, 
of course, give rise to the opposite effect. In other words, the 
effect of a fluctuation of current in the arc is to cause the resultant 
action of the regulating coils upon the arc-controlling mechanism 
to vary at a greater rate than the rate of variation of current in the 
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a flexible diaphragm to which is connected by a link one end of a 
lever. Between this end and the fulcrum a projection on the lever 
bears on a carbon disk rheostat which is in series with the lamp cir- 
cuit. In the case of a sudden increase of current in a lamp the sud- 
den motion of the carbon rod mechanism will cause the dash pot 
diaphragm to be bulged out, thereby, through the lever connected 
therewith, relieving the pressure on the carbon rheostat, and thus 
increasing its resistance which results in checking the flow of cur- 
rent. In case of decrease of current through the arc, the opposite 
result is attained. 

A patent issued to W. E. Symons, of England, describes a sol- 
enoid arc lamp, which has a familiar appearance (Fig. 4). The up- 
per carbon is carried by a soft-iron rod which floats within a solenoid 
having a primary and shunt winding. The side rods supporting the 
lower carbon holder are hollow and serve as guides for a cross-bar 
attached to the upper carbon holder. The conductor for the lower 
carbon holders passes within one of these hollow rods. The claim of 
this patent is “in an electric-arc lamp, and upper plate carrying a 
solenoid and shunt-coil, tubular rods depending from said plate, a 
lower plate connected to the lower ends of said rods, a cross-arm 
having its ends bifurcated and straddling said rods, a soft-iron rod 
electrically connected with the shunt coil, its lower end being 
threaded and extending centrally through said cross-arm, a second 
carbon holder, having a threaded shank, a washer carried by the 
lower plate to receive said shank and of insulating material, a con- 
ductor passing entirely through one of said tubular rods and con- 
nected with said threaded shank, and a nut on the latter.” 

Details of the gas check of an enclosed arc lamp and of the lower 
carbon holder are the subjects of a patent granted to Philip Luhr 
(Fig. 5). In order to create a circulation of the air and gases such 
that any tendency to the formation of an arc between the upper 
carbon and the lamp frame will be corrected, the gas check is pro- 
vided with an inner chamber which surrounds the upper carbon. It 
has also channels or passages for the air and gases of combustion, 
which passages are obstructed by lugs of projections. By these 
means the heat inside the globe is localized near the outlet passages, 
thus tending to set up a circulation, which at the same time is con- 
trolled by the obstructed passages. 

Charles H. Way is the patentee of a number of improvements in 


Fics. 3, 4, 5 AND 6.—Arc Lamp PATENTs. : 


arc, thereby temporarily magnifying and rendering more vigorous 
the action of the arc-regulating mechanism. 

Daniel Higham is the patentee of a method of securing steadi- 
ness and stability of operation of arc lamp (Fig. 2). Sudden mo- 
tions of the upper carbon rod cause the air in a dash pot to act on 


the details of an enclosed arc lamp (Fig. 6), the objects of which are 
enumerated as follows: First, to provide a simple and compact 
structure of arc lamp which is effective and satisfactory in use; sec- 
ond, to provide an arc lamp which is easy to trim; third, to provide 
an improved feed mechanism for an arc lamp; fourth, to provide 
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an improved inner-globe holder for an enclosed arc lamp; fifth, to 
provide improved enclosing means for the arc; sixth, to provide an 
improved structure of arc lamp in which the feed mechanism is 
thoroughly and efficiently protected from the heat of the arc by an 
improved arrangement of the parts; seventh, to provide an im- 
proved upper-carbon holder and contact device and guide for the 
carbon ; eighth, to provide an improved lower-carbon holder for an 
arc lamp; ninth, to provide an improved wiring or electrical con- 
nection for an arc lamp, and, tenth, to provide an improved cut-out 
for an arc lamp. The claims, 11 in number, are all on combinations 
of the above and other points, no feature being specifically claimed. 





Some New Applications of Electrolysis. 





The electric furnace and the several novel and interesting processes 
recently developed by Dr. Frank P. Van Denbergh, of Buffalo, N. 
Y., deserve a brief description for the purpose of explanation of and 
comparison with the process just patented to him (July 9) for the 
electrolytic manufacture of “water glass.” 

The furnace, as herewith illustrated by two longitudinal sections 
at right angles to each other, consists of a body A. of firebrick, lined 
interiorly, as indicated at B, with a refractory coating impervious 
to the furnace gases, and somewhat contracted below to reduce the 
amount of material to be held in fusion. The removable bottom 
C interlocks with the furnace walls, and is supported by the bricks 
D. The outlet O, P, leads upward from the bottom of the crucible, 
and serves by its form to maintain the desired level of the fused 
bath, as indicated by the broken line Q, and by its position within 


Re 
‘ 
RK 
K 
t 

’ 

f 

k 

i 





ELECTRIC FURNACE. 


the wall and adjacent to the heating chamber, to prevent stoppage 
of the operation by the “freezing” or solidification of the products. 
The furnace chamber is closed by a removable cover H, carrying the 
feed hopper J, with the usual upper and lower valves K, L, and the 
piston feed mechanism M, N, the inlet J for the charge being, as 
shown, directly above the electrodes. These are carbon bars E so 
mounted in the iron socket F as to be capable of longitudinal ad- 
justment and also of a vertical movement to the indicated positions 
G. R represents the outlet for gaseous products. 

Dr. Van Denbergh’s processes heretofore patented have related to 
the production in this furnace of sulphuric and phosphoric acids, by 
methods closely related to each other, and to the subject matter of 
his latest patent. Sulphuric acid is produced by charging the fur- 
nace with gypsum (sulphate of calcium) and sand or other form of 
silica, and fusing and electrolyzing the mass by a current passing 
between the terminals E. The molten gypsum undergoes electro- 
lytic decomposition, the liberated cation, calcium, combining with 
the silica to form calcium silicate which is continuously tapped off 
at P in molten condition, while sulphur appears at the anode in the 
form of a If an oxidizing atmosphere be main- 
tained within the furnace, and especially if this be effected by means 
of steam jets, the sulphur is wholly converted to sulphuric acid re- 
quiring only to be collected in suitable condensers. The reactions 
which occur may be expressed by the following equation: 


Ca SO,+ Si0:+ HO=Ca St0O:+ H2SO. 


gaseous oxide. 


The process utilizes as a source of acid a cheap and abundant min- 
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eral, gypsum, and dispenses with the acres of sheet lead required 
for the usual chamber process; furthermore, sulphuric acid derived 
from gypsum, in contradistinction to that obtained from pyrites, is. 
normally free from arsenic—a matter of the utmost importance in 
view of the vast food interests which have been erected upon the 
basis of the sulphuric acid methods for the manufacture of glucose. 

By a mere interchange of terms the above description will apply 
to the process whereby phosphoric acid is manufactured. The raw 
material in this case is the mineral apatite or other phosphate of 
calcium; silica is added in quantity sufficient to combine with the 
calcium, and the oxides of phosphorus liberated by the current are 
further oxidized and hydrated by jets of steam blown into the fur- 
nace. Calcium silicate is continuously withdrawn as formed, and 
the phosphoric acid, passing from the outlet R collects in the con- 
densers. 

The process for the manufacture of sodium ortho-silicate, or 
water glass is based upon the following reaction taking place be- 
tween sand, or silica, and common salt, in the presence of steam or 
other oxidant and under the combined influence of heat and elec- 


- trolysis: 


4 Na Cl + SiO: + Oz — Nas S104 — 2 Cl:. 


The silicate here formed is that of the alkali metal, while the gaseous 
product, chlorine, is led from the furnace and applied to the manu- 
facture of bleaching powder, or otherwise utilized. The oxygen 
may be supplied in the form of air, steam or any one of the com- 
pounds capable of liberating it under the conditions of the operation, 
and its purpose is mainly to insure the formation of the higher or 
ortho-silicate of the alkali metal. Especial interest is given to this 
method by reason of the ready conversion of sodium silicate into 
sodium carbonate or into caustic soda by the action of carbonic acid 
or of milk of lime upon its solutions. The method may thus be 
regarded as one for the production of caustic soda and chlorine from. 
fused electrolytes, and from this point of view is comparable with. 
the process of Acker recently described in these columns. 

All of the processes afford striking illustration of those electro- 
chemical methods which by their simplicity and effectiveness are so 
rapidly advancing this branch of applied chemistry. 





A New Type of Commurator. 





Commutators have hitherto been held in place between a separate 
clamping ring at one end of the shell and an adjustable ring at the 
other end. This means is generally adequate when the segments do 
not exceed, say, 12 inches in length, but beyond this if the commuta- 
tor is rotated at very great speed its operdtion is not absolutely re- 
liable. When the segments are of considerably greater length and 
the speed high, it frequently happens that the central unsupported 
portions of segments are caused by centrifugal force to bulge out- 
wardly, thereby also straining the insulation, which may eventually. 
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NEW TYPE COMMUTATOR. 


be so impaired as to cause short-circuiting of the segments. To- 
remedy this defect Mr. Henry Geissenhoner has patented (July 9) 
the construction shown in the accompanying illustration, which is 
so plainly indicated therein that further explanation is unnecessary. 
It may be added, however, that another advantage of this construc- 
tion is that the clamping ring may be adjusted from the outer end: 
of the commutator. 
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Rural Telephones in Indiana. 





Telephone companies are not able to keep up with the demand for 
telephones in the rural districts in Indiana, especially by farmers. 
The field has been successfully cultivated and every effort is being 
made to supply all applicants, the great hindrance being the fact 
that all factories and material men are behind with their orders. 
The companies are nursing this rural demand for telephones be- 
cause they want the farmers as customers. The Indianapolis branch 
of the Central Union (Bell) Company, it is stated, has made 1700 
contracts for rural service since May 15, and has connected with 
1250 new telephones. 

The independent companies are more largely engaged in furnish- 
ing this kind of service in Indiana than the older companies. These 
companies already have 54,500 telephones in operation. The new 
companies were quick to discover the neglected field, and they are 
cultivating it thoroughly. 

No exact figures are at command showing the relative number of 
farmers now using telephones, but at the present rate of construc- 
tion it will be possible before the end of the year to talk by telephone 
with an average of 1000 farmers in each county of central and 
northern Indiana. At present there are farmhouse telephones in 70 
of the 92 counties of the State. In some instances there are small 
systems where a half dozen farmers each get a $10 telephone outfit, 
use their wire fences for lines of communication, but are restricted 
to conversation among themselves. Such a system is in existence 
just outside of Indianapolis where six adjoining farmers have this 
easy communication with one another. There is no exchange, and 
they are designated by the number of “rings.” The local companies, 
however, are discouraging crude equipment, and these home-made 
lines are fast giving away to better and modern systems. 

The telephone is proving a great boon to Indiana farmers. It 
brings him in touch with the markets, and he gets the weather re- 
port every day. There was a time when the Indiana farmer objected 
to the planting of telephone poles along the highways. Now they 
look upon the telephone lines as sacred property. Telephone rates, 
as a rule, are lower to farmers than to the city customer. The com- 
panies say that the construction cost less in the country. In some 
counties the rate is as low as 50 cents a month, in others it is $1.50, 
and this rate entitles the rural customer to free service in the nearest 
city and throughout the county. As an illustration, the New 
Augusta exchange has 75 patrons, 50 are farmers, the most distant 
being about 7 miles. In addition to having quick communication 
with 49 other farmers he may order his supplies from six stores, 
call three doctors, one veterinary surgeon, reach two sawmills, one 
grist mill, a blacksmith, and consult a Justice of the Peace. The 
“protection” aspect of the telephone has been well illustrated in 
Indiana. In addition to accomplishing the arrest of several horse- 
thieves and outlaws, farmers have almost entirely broken up 
chicken stealing by telephoning the police and commission merchants 
of their loss, and arrests usually follow quickly. 

Telephone men say that the work of constructing rural lines is 
progressing rapidly in the middle, the north and northwestern parts 
of the State, and considerable is being done in the east and south- 
ern parts. Great activity is said to attend the general situation with 
all the companies over the State. 

Thus, with the electric cars whizzing past the house, the rural 
mail delivery to bring him his daily papers and the telephone to 
keep him in instant touch with the markets of the world, the In- 
diana farmer has to ask himself occasionally whether he is really 
a farmer or a resident of a hustling metropolis. 





Legality of the New York Rapid Transit Tunnel. 





A bill in equity has been filed in the Southern New York United 
States Circuit Court by the Underground Railroad of the City of 
New York and ‘the Rapid Transit Railway Company, contending 
that the right to build a tunnel in the city belongs exclusively to 
those companies, and that the action of the Rapid Transit Commis- 
ion in laying out the route for the tunnel and giving the contract 
lor its construction to John B. McDonald was unconstitutional. The 
hill says that the Central Tunnel Railway Company was organized 
under the old tunnel act, on March 26, 1881, and obtained an ex- 
clusive franchise to construct a tunnel and railway between City Hall 
Park and the Grand Central station, in Forty-second Street, under 
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Elm Street and Fourth Avenue, upon the route which Mr. McDon- 
ald is now excavating. It says that the delay in construction has 
been due to the failure of the General Term to fill a vacancy in the 
Board of Commissioners which that court appointed under the 
tunnel act of 1881, and to the action of the city authorities since the 
rapid transit act. The bill further claims that the contract with the 
Rapid Transit Commissioners and the City of New York and Mr. 
McDonald was obtained “by fraud, imposition and undue influence 
practiced upon them by the said defendant, John B. McDonald, and 
by the said Rapid Transit Subway Construction Company, and by 
persons with great political influence in the City of New York, 
some of whom are city officers, who were secretly interested in the 
said contract and in the said construction company, and who domi- 
nated the action of the persons who executed said rapid transit 
contract with the City of New York.” 

The bill, which was filed by James M. Fiske and Roger Foster as 
counsel, asks for an injunction against the further construction of 
the tunnel and for the appointment of a receiver. 





Telephones for Coal Mines. 





It is stated that the coal mining companies of Scranton, Pa., pro- 
pose putting telephones in the mines. Such an improvement would 
be a great boon to the mine workers, and its general introduction is 
regarded as a proximate possibility. Having some means of com- 
munication with those who are entombed in the depths of the mine 
would greatly assist in the work of their rescue. It has often hap- 
pened in the history of mine accidents that the efforts of rescurers 
were put forward in a direction entirely different from that in which 
the men were imprisoned, and thus valuable time and energy were 
wasted. With a system of mine telephoning in operation this would 
be averted. The plan suggested by those who are friendly to the 
proposed improvement is to locate telephones at regular intervals 
along the workings, so that they may be protected as well as possible 
from accident, and be of easy access to the miners in case of danger. 

Some of the miners in attendance at the district convention, in 
session in Scranton last week, said that they knew of certain mines 
where the telephone is already used to a limited extent, but they 
thought it should be introduced generally, as it would be a great 
benefit to the underground workers. 





Electric Lighting in Montreal. 





For some weeks past the city of Montreal has been considerably 
stirred up upon the matter of the letting of the electric lighting 
contract for the city. A special committee of the City Council, ap- 
pointed to consider the several tenders, reported without recom- 
mending the acceptance of any one of the tenders submitted, and the 
council on the roth instant finally decided, by the close vote of one 
of a majority, to call for new tenders. It is alleged that bribery was 
the probable cause of this extraordinary decision. There was a great 
discrepancy in the figures shown between the highest and lowest 
tenderer for the lighting contract. The present lighting contract, 
which is with the Royal Electric Company, of Montreal, and which 
terminates two years hence, is at the rate of $120 per arc lamp, or 
about $150,000 a year. The new figures submitted for the future 
contract were: Royal Electric Company, for a five or ten-year con- 
tract, $95 per arc light per annum; Lachine Hydraulic & Land Com- 
pany, $90 per arc light for a five or ten-year contract; Standard 
Light & Power Company, $99 per arc light for either a five or ten- 
year contract; Imperial Electric Light Company, for a five-year 
contract, $85, for a ten-year contract, $80. The Dominion Light & 
Heating Company’s tender was not considered, being unaccom- 
panied by the requisite $50,000 certified check as guarantee. The 
Shawinigan Water & Power Company, for a five-year contract, 
$79.93'2, and for ten years, $78.47%4 per arc lamp per annum; the 
St. Lawrence Power Company, for a five-year contract, $54.75 per 
are light. A featuré of the tenders submitted for the city lighting 
is that at least two new companies are prepared to deliver both light 
and power, within two years, at Montreal, over_a longer distance 
than has ever hitherto been attempted. The lowest tender was from 
the St. Lawrence Power Company, at the head of which is Mr. M. P. 
Davis, the builder of the new Corwall canal and the contractor for 
the Quebec bridge. This company is developing the water power 
at Sheik’s Island, in the St. Lawrence River, near Cornwall, Ont.. a 
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CURRENT NEWS AND NOTES. 


“THIRD-RAIL” EYE is the latest electrical disease, and is said 
to be due to the flying of minute chips or sparks from the shoes on 
the Boston elevated third-rail track. The same trouble was for- 
merly reported, we believe, in Brooklyn, and was easily remedied by 
using steel instead of cast-iron shoes. 








CHINESE TELEGRAPHS.—General Chang Sun, at Kirin, has 
requested the Chinese plenipotentiaries to ask the Russian Minister 
to permit the telegraph in Manchuria to be transferred to the Chi- 
nese. The German military telegraph line from Pekin to Paoting- 
fu has been purchased by the Chinese, but there are not enough na- 
tive operators, and telegrams are still sent in German. 





ANOTHER CANADIAN WATER-POWER.—United States 
Commercial Agent Hamilton writes that next to the Lachine and 
Cedar rapids, the Long Sault, 10 miles west of Cornwall, is the 
most dangerous on the St. Lawrence. It is intended to build a canal 
200 ft. in length, 50 ft. wide at the bottom, and 21 ft. deep, to 
utilize the water power. There will be three turbines (twins) of 
1000 horse-power each. The power produced, it is said, will be 
second to none in the Dominion. 





ELECTRICITY ON BRITISH WARSHIPS.—A special cable 
dispatch of July 16 says: Speaking yesterday in the House of Com- 
mons, H. O. Arnold-Forster, Financial Secretary to the Admiralty, 
said electricity had not yet been applied to the turret mechanism of 
British battleships, and that the Government was still satisfied with 
the results given by hydraulic power in this connection. Mr. Arnold- 
Forster further said that electric gun mechanism would be incor- 
porated in some of the warships now in course of construction. 





PACIFIC CABLE.—A dispatch from London of July 16 says: In 
the House of Commons yesterday, J. Austen Chamberlain, Financial 
Secretary to the Treasury, detailing the progress of the Pacific cable, 
said that several sectional cable houses had already been sent out, 
and were being erected at the various landing places. The survey 
had been satisfactorily completed over 1500 miles of the proposed 
route, and the manufacture of cable would begin this week. Mr. 
Chamberlain said landing sites had been selected in Queensland, New 
Zealand, Norfolk Island and at Vancouver, and that the Cable Board 
was satisfied as to the ability of the contractors to complete the work 
by the end of 1902. 

INDIANA INDEPENDENT TELEPHONE MEETING.— 
The annual meeting of the Indiana Independent Telephone Com- 
pany’s Association will be held in Lafayette the 29th and 30th of 
July. It is anticipated that this will be the largest meeting thus far 
held by any State Association. There will be papers and discussions 
upon subjects of vital interest to telephone people, and displays will 
be made by the leading telephone manufacturers. There will be re- 
duced hotel rates, headquarters being at the Lehr House. The pro- 
gramme of entertainment will include trolley rides, vaudeville shows 
at the Park, steamboat rides, music and a banquet, all of which will 
be free to telephone men. 





WIRE TAPPING AT THE PAN.—AIl concessionnaires regard 
the Exposition management as a foe. It made pretty close bargains 
with most of them, says the New York Sun, and no concessionnaire 
overlooks an opportunity to get the best of the management if he 
can. It requires eternal vigilance in the electricity department to 
keep concessionnaires from stealing light and power. Wire tapping 
is a common sin. Much of it is done in an amateur fashion, and 
when caught the concession holder says that the fault was with his 
wire man, and the Exposition has not been able to prove criminal 
intent. The other day some one tapped the wire which controls the 
time ball on the dome of the Government Building, and that day no 
noon time was declared. Telephone and telegraph wires have been 
tapped for light. 





THE METER MEN’S ASSOCIATION of the Philadelphia 
Electric Company, held its first annual banquet on May 31. Speeches 
were made and toasts responded to by William C. L. Eglin, George 
Ross Green, P. H. Bartlett, B. Currier, H. N. Gilbert and H. Hughes 
and others. The historian was J. J. Browne, and the prophet J. J. 
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Reilly. Mr. A. F. Mayers occupied the chair. This association was 
founded by the employees of the company to enable the men from 
the various stations to meet together at times arid for the general 
advancement of the entire meter department. Meetings are held 
every two weeks, lectures delivered by the members, experiments of 
all kinds conducted, and during the past year a large amount of 
valuable data on many types of electric meters were collected. One 
of the features of the association is the selection each year of eight 
committees to investigate and experiment in all branches of meter 
work. Bulletins containing results of experiments, or any other 
data of value to meter men or electricians generally, are issued from 


time to time. 


GERMAN TARIFF METHODS.—By the German tariff rules, 
an article is classified according to the material contained which is 
subject to the highest rate of duty. As an example of this system 
Consul-General Mason, of Berlin, reports the following case: There 
is a certain snap hook known to the trade in America as the “Co- 
vert snap,” in German as “Carabiner Haken,’ which is made of 
malleable steel or iron, coated with tin. These have been imported 
for years under a duty rate of 10 marks ($2.38) per 100 kilograms. 
The snap hook has a latch in the form of a sliding bolt, which is 
thrown by a small spiral spring of brass or bronzed wire, wholly 
concealed within the shank of the hook. Recently, some zealous in- 
spector has dissected one of these snaps, removed the bolt, and dis- 
covered the hidden brass spring, which forms perhaps one-fortieth 
of the whole weight of the article, whereupon the Covert snap has 
been reclassified as brass goods, dutiable at 24 marks ($5.71) per 100 
kilograms (220 Ibs.), which is said to be practically prohibitory in 
face of domestic competition. 


ELECTRICITY IN THE ADIRONDACKS.—A special dis- 
patch from Westport, N. Y., of July 12, says: Among the railway 
rumors now current in the Adirondacks is that an electric road is 
to be built from this place, on Lake Champlain, to Elizabethtown. 
A route has been surveyed and found feasible, and it is said that the 
members of the Board of Supervisors of Essex County have assured 
the promoters that permission for the line and the right of way will 
be given if wanted. It is understood that the capital with which to 
construct such a road is ready, and that the promoters express con- 
fidence in the successful outcome of the enterprise. Sufficient water 
power could be obtained from the Bouquet and the Black Rivers, the 
route determined upon being an unusually light grade, with no very 
difficult problems. In the last few years there have been developed 
in different parts of the mountains water powers which, combined, 
would be great enough to operate a road through the northern part 
of the mountains. Nearly all the villages are now lighted by electric 
lights and the majority of the hotels in the interior have private elec- 
tric plants. This has led to the lighting of many private camps by 
electricity, and just now there is much talk of consolidating these 
power stations for the purpose of operating an electric road, the 
demand for which is consjderable. 





WELSBACH STREET LIGHTS IN GLASGOW.—In a paper 
read before a meeting at Glasgow, Scotland, of the Incorporated 
Municipal Electrical Engineers, by Bailie W. Maclay, “Convenor” 
of the Glasgow Corporation Electricity Committee, the matter of 
street illumination by Welsbach mantles was discussed. After con- 
sidering the claims of the incandescent gas light and the arc lamp 
the latter has recently been adopted in extensions of Glasgow street 
lighting, “full benefit being given to the former, as it was credited 
with 50 candle-power per mantle, this being a figure which doubtless 
may be obtained at the first start, but which public experience goes 
to prove is not maintained very long.” The paper states that 7- 
ampere arcs are charged for at the rate of £12 per annum for all- 
night service, and 10-ampere arcs, at the rate of £14 per annum. 
“This charge includes the maintenance of the lamps, supply of car- 
bons, trimming, cleaning and the supply of current, but the capita! 
expenditure, except so far as the mains are concerned, is borne by 
the Police Department, and is not provided for in these charges.” 
The price of gas is 2 shillings sixpence. In conclusion the paper 
says that the only possible development in street lighting is toward 
the electric light, and that though an improvement over ordinary gas 
jets, the incandescent gas mantle, where used, is now acting in 2 
similar manner towards electricity to that in which electricity itsel{ 
acted towards gas in 1880—as a forerunner of a more desirab!: 
source of illumination, in this case the electric light. 
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BURGLARS’ LAMPS.—Two burglars nabbed at Yonkers, N. Y., 
last week were provided with an electric “bull’s-eye,” which they 
seemed to find a very convenient lamp. The policemen mistook 
it for some kind of bomb, and clubbed their captives the more 


vigorously. 


WIRELESS TELEGRAPHY.—The Boston Chamber of Com- 
merce is considering the establishment, in conjunction with the 
Maritime Exchange of New York, of a wireless telegraphy station 
southeast of Sable Island, where Boston and New York steamers 


separate on their way hither. 


HIGH TELEGRAPH POLES.—What are said to be the highest 
telegraph poles in the United States, if not in the world, have re- 
cently been erected at Beaumont, Texas, by the Western Union 
Telegraph Company. Two poles stand on the opposite bank of the 
Neches River and support the telegraph company’s cables so as to 
permit the passages of vessels through a drawbridge. The span 
measures 144 ft. The poles are of iron skeleton construction. 





LONDON FEAR OF EPIZOOTY.—London is still in great 
dependence on its horse omnibusses and hansoms. A special dis- 
patch from that city of July 11 says: Answering a question in the 
House of Commons to-day regarding the prevalence of horse fever 
in New York and the precautions taken in the United Kingdom 
against its importation, the president of the Board of Agriculture, 
the Right Hon. R. W. Hanbury, reassured Mr. Hermon-Hodge. 
He said all horses exported were examined in the United States by 
Government inspectors, whose examination in this and other mat- 
ters were very rigid. The horses were also inspected on their ar- 
rival in the United Kingdom. 

HEATING AND VENTILATION.—The American Society of 
Heating and Ventilating Engineers held its fourth semi-annual 
meeting at Chicago last week, with 50 members present from all 
parts of the country. During the course of the meeting some action 
was taken towards stimulating interest in the ventilation of public 
buildings. Efforts have been made by the association to have the 
Massachusetts statute on ventilation adopted in other States, but it 
was reported that little progress had been made. The Massachu- 
setts law requires 30 cubic feet of air per person per minute in all 
public buildings. Papers were read by Alvin Reed, of St. Louis, 
and R. C. Carpenter, professor of mechanical engineering in Cornell 
University. 





MAIL TUBE SYSTEMS.—It is stated that active steps are be- 
ing taken in Philadelphia to persuade Congress to restore the pneu- 
matic-tube mail service. Commercial organizations are signing pe- 
titions and preparing statistics on the subject. These last enter into 
the alleged economy of the maii wagon service. Last year the tube 
service in Philadelphia cost $34,566. The wagon service will cost 
$13,760. The difference is small recompense when compared with 
the injury done to business by the delay of from one to 12 hours 
in the transmission of 200,000 letters daily. In speaking on this 
subject one of the officials from Washington making an investigation 
in Philadelphia said: “Mail is rushed swiftly from city to city at a 
great expense, upon trains that travel at the rate of a mile a minute. 
These are met at the depots by wagons barely capable of going five 
miles an hour. Premiums are offered for special train speed, but 
this is largely handicapped by slow wagon service. Minutes that are 
saved at immense cost by trains are wasted by the slow, antiquated 
wagon service in the cities.” 

URBAN POPULATION FIGURES.—A recent census office 
bulletin shows that about one-third of the total population of the 
United States resides in cities of 8000 inhabitants or more. There 
has been an increase since 1890 in urban population, for the Coun- 
try as a whole,.of 7,642,817, or very nearly 37 per cent, as compared 
with an increase in total population during the same period of not 
quite 21 per cent. In the south, central and western divisions there 
has been an increase in urban population in 10 years of very nearly 
42 per cent, as against an increase of total population of practically 
26 and 32 per cent, respectively. The urban element has increased 
during the decade about 38 per cent in the north central division, as 
against 17 per cent in total population; 35 per cent in the North At- 
lantie division, as against substantially 21 per cent in the total popu- 
lation, and not quite 32 per cent in the South Atlantic division, as 
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against very nearly 18 per cent in total population. There are 19 
cities which had 200,000 inhabitants or more in 1900, 19 cities which 
have between 100,000 and 200,000 inhabitants, 40 cities which have 
between 50,000 and 100,000 inhabitants, and 83 cities which have be- 
tween 25,000 and 50,000 inhabitants. 





PAN-AMERICAN EXHIBITS.—The subjoined interesting data 
is from the New York Sun of July 12: “Charles R. Huntley, general 
manager of the Buffalo General Electric Company, who also is one of 
the directors of the Pan-American Exposition, announced to-day that 
arrangements had been made with Edison for the exhibition of the 
thermopile and the new storage battery as quickly as they can be 
made ready. For the storage battery it is asserted that it has twice 
the capacity with half the weight of the present batteries, and more- 
over, will outlive the heavier one. None of Nikola Tesla’s inven- 
tions will be exhibited here, although it was on Tesla’s plan that the 
Niagara Falls transmission line was built. Tesla fully intended to 
make an exhibit here. He planned a large building, in which he was 
to show his discovery of wireless light and other inventions of a 
spectacular kind which would appeal to the curious public. Wire- 
less telegraphy was to be a feature of the show. Tesla’s idea was to 
secure this privilege from the Exposition as a concession and charge 
an admission to his exhibit. Negotiations drifted along and finally 
stopped altogether when Director-General Buchanan announced to 
Mr. Tesla his decision that these inventions must be shown as an 
exhibit if at all. Mr. Tesla hasn’t been here since, and the public 
has been deprived of a show it might well be satisfied to pay for.” 





TROLLEYS IN LONDON.—A cable dispatch from London of 
July 13 says: The opening of the London United Tramways this 
week marks a highly important development in our industrial ac- 
tivity. In the lack of such provision, the congested state of London 
traffic, necessitating fresh means of rapid transit, raises many 
problems for the future. Important outlets for capital are sug- 
gested by this problem. As against this prospect, from the point of 
view of invested English capital, stands the fact that low fares on 
the electric trams are likely to interfere seriously with the profits 
of English suburban steam railways. By the new route opened, 
passengers may travel from the city to Kew, nine miles away, for 
8 cents. The ordinary railroad fare is 18 cents. The London 
United Tramways enterprise was financed by the Barings. Lord 
Revelstoke, head of the firm, was one of the earliest financiers to 
recognize the potentialities of suburban transit. Much of the suc- 
cess of the present enterprise has been due to suggestions obtained 
in New York three years ago, where your system of local cars much 
impressed Lord Revelstoke. As nearly as possible, that type has 
been reproduced here. When the company’s system is complete, it 
will own 60 miles of lines, with continuous run of 20. Mr. Arthur 
Balfour, who takes special interest in the housing of the poor, and 
similar metropolitan problems, attended the opening ceremonies, 
emphasizing the strongly possibilities before electric traction. 





PROTECTING GENERATORS IN TRANSMISSION 
PLANTS.—Great difficulty arises in breaking the circuits of trans- 
mission lines because of the high voltage of such lines. Where 
the main circuit is itself broken it is not unusual for the arc to go 
across from one side or the other of the circuit breaker, sometimes 
even destroying the devices which are intended to open the circuit 
or prevent the arc from spanning the contracts. To obviate this de- 
fect is the object of a patent granted July 9 to T. J. Johnston, which 
provides a circuit-breaking apparatus for the field magnet circuit 
of the generator together with a current-measuring device operated 
from the line and acting upon the circuit-breaker, so that when the 
current rises to a determined maximum the field magnet circuit of 
the generator is opened. In applying the method a transformer is 
used on the main line, the tripping coil of the circuit breaker being 
in seriés with the transformer and having in circuit with it an ad- 
justable resistance by which the effect of the coil may be regulated. 
In the case of rotary converters the field circuit of the generator 
is not only opened but also the main circuit, both circuit-breakers 
being operated by means of the transformer above referred to. As- 
suming a short-circuit on thé line, the large current flowing it 
would act on the transformer, thereby operating the circuit-breaker 
and killing the field of the alternator. At the same time a circuit- 
breaker opening the circuit between the transformer and the gen- 
erator armature would be operated. The specifications describe the 
application of the method to a three-phase system. 


See ee 
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LIGHTNING KILLS AN ELEPHANT.—A circus at Eau Claire, 
Wis., was struck by lightning recently, when a trick elephant was 
killed. The stroke did not kill it outright, but after making a 
feeble effort to struggle to its feet it succumbed. 





ELECTRIC METER.—A patent granted July 9 to Albert G. 
Davis describes an electric meter, in which the lower bearing is ro- 
tated by a small motor at a speed approximate to the mean speed 
of the motor armature, the object being to eliminate bearing friction 
as far as possible. 

MAXIMUM-CURRENT INDICATOR.—A simple form of 
maximum-current indicator is the subject of a patent issued July 9 
to Carlyl D. Haskins. A plurality of fusible filaments connected in 
multiple are introduced into one of the line conductors. When a 
customer turns on his supply the weakest filament will burn off when 
the current reaches a given value, and if the load is increased still 
further the other filaments will burn out in succession as the load 
reaches higher given values. An inspector is thus enabled to tell 
at a glance the maximum current a customer has used. 





FRENCH CABLES IN INDO-CHINA.—A Paris paper states 
that the French are laying a cable from Amoy to Thuanan, in Indo- 
China. Later they will lay another cable from Amoy to Vladivo- 
stock, which will enable the transmission of messages between France 
and Indo-China, by way of the Siberian and Danish lines, thus avoid- 
ing the British and German cables. According to a London dispatch 
printed in these columns June 22 last, it is the desire of the French 
government to establish telegraphic and cable service all over the 
world, to be under its own control, and free from the supervision of 
other governments. 


PLATING WOOD DOORS.—The plating ot wood doors and 
other articles of wood is the subject of a patent issued July 9 to W. 
A. Warren. The article to be plated is first treated with a wood 
filler, such as a mixture of oil and resinous gum, to waterproof and 
protect the wood thoroughly and prevent warping. This is done by 
placing the article in a tank containing the filler, which is heated by 
steam coils within the tank. The article is then rubbed smooth and 
coated with varnish, after which the edges of the door are trimmed 
with sheet metal strips. These metal strips may also be applied to 
the inner edges of the panel or attached to the front and back faces 
of the lower edge of the door in such cases where an extra heavy 
covering at that part is desired. After this the entire door is pre- 
pared to receive the plating deposit as follows: The face of the strip 
on the edge of the door is covered with metallic insulating varnish, 
after which the wood surface is coated with a metallic substance, 
such as thin metallic leaf, metallic bronze powder, or common var- 
nish with plumbago. After the coating is dry the door is rinsed 
and placed in an electrode-depositing vat, one electrode being at- 
tached to the metal strip on the edges of the door. This strip makes 
a complete circuit around the door and acts to start the deposition 
of the copper. It also insures an unbroken surface between the edge 
of the door and the deposit on-the sides. 





AMALGAMATION AROUND TORONTO.—A short time ago 
it was reported from Toronto that a deal, having for its object the 
amalgamation of the various Toronto electric light, power and rail- 
way companies, and their connection with a power transmission 
line from Niagara Falls, was being negotiated. There was nothing 
at all improbable in the story of the consolidation of all the light, 
power and other electric interests within a radius of 100 miles of the 
Falls. The economic transmission of electric power for more than 
100 miles has been established in a practical way. It is now stated 
that Toronto interests are only a small part of the scheme, which is 
said to include not only the Toronto companies, but all the gas, 
electric light, street railway and power concerns within a hundred 
miles of Niagara Falls. The deal is said to be engineered by New 
York, Toronto and Montreal capitalists, and is supposed to be a 
Canadian copy of the International Traction Company, of Buffalo, 
Tonawanda and Niagara Falls, and probably controlled by the same 
interests. Among the companies said to be interested are the In- 
ternational Rapid Transit Company. the Niagara, St. Catherines & 
Toronto Railway Company, the St. Catherines Gas & Electric Com- 
pany, the London Gas, Electric and Street Railway companies, the 
Hamilton Cataract Company and its suburban lines, the Hamilton 








VoL. XXXVIIL, No, 3. 


Gas, and the Toronto Gas, Electric and Street Railway companies. 
Power lines will be built from Niagara Falls, and the entire system 
run from that point. The deal has been in progress for three months 
now, and it is understood to be very nearly closed, so far as most 
of the companies interested are concerned. 





ELECTROLYTIC PRODUCTION OF SUBSTITUTED AL- 
BUMENS.—An interesting application of electrolysis is described 
in a recent patent to Dr. Ferdinand Blum, of Frankfort-on-the-Main, 
and relates to the production of those halogen-substituted albumens, 
or “alb-acids” with the manufacture of which, as medicinal prepara- 
tions, the inventor’s name has been heretofore associated. These 
compounds have been made by direct treatment of albumens from all 
sources (albumens, albumoses, peptones, albumenoids, etc.), with 
the halogens chlorine bromine and iodine; but since, as is common 
when a halogen is substituted for a portion of the hydrogen of an 
organic compound, the reaction involves the separation of one-half 
of the halogen used in the form of the corresponding acid, it has 
been found that the amount of the halogen permanently combined 
in the product is low, and that the albumen is in part decomposed 
by the liberated acid. The present improvement relates to the neu- 
tralization of this acid as formed to prevent this destructive action, 
and this may be accomplished either by the careful addition of alka- 
line salts or by the passage through the solution of an electric cur- 
rent. The effect of the passage of the current is to electrolyze the 
acid as it is formed, setting free its halogen element, which again 
reacting -with the albumen, is partially absorbed thereby and par- 
tially again separated in the form of acid. This newly liberated acid 
is again electrolyzed and again reconstituted in part, the reaction 
and electrolysis continuing with a gradual diminution of the amount 
of free acid, until a highly halogenized, yet entirely undecomposed, 
product is obtained. By this electrolyzing a solution off egg-albu- 
men containing ammonium fluoride for 24 hours with a current of 
10 amperes the inventor has obtained a novel fluorine substituted 
albumen of most interesting proporties. The close resemblance of 
this process to the commercial electrolytic methods for the produc- 
tion of iodoform will be at once noted. 





COMPOUNDING ALTERNATORS.—Another solution for the 
problem of compounding alternators for constant potential, irre- 
spective of changes in load or in phase relation between the cur- 
rent and the e. m. f., is offered in a patent issued July 9 to C. P. 
Steinmetz. One of the advantages claimed for this method is that 
it may be applied to existing installations without the necessity of 
purchasing new and expensive main exciters. The method is ap- 
plied by merely adding in the field of the main exciter an auxiliary 
exciter so arranged as to be driven in synchronism with the main 
alternator. One side the armature of the auxiliary exciter is con- 
nected, by means of rings, in series with the main alternator circuit, 
and the other side, by means of a commutator, in series with the 
field of the main exciter. The auxiliary armature connections are 
so made that the e. m. f. created, therein by the passage of the main 
alternating current is in advance of the e. m. f. induced by its own 
field. When there is no load on the main alternator and therefore 
no alternating current passing in the auxiliary exciter, the e. m. f. 
of the current supplied to the field of the main exciter is the sum 
of the e. m. f. due to its own armature and the e. m. f. induced in 
the auxiliary armature by its own field. If now a non-inductive 
load is thrown upon the main alternator, the main alternating cur- 
rent will pass through the auxiliary armature, which will have the 
effect of increasing the e. m. f. upon the direct-current side of the 
auxiliary exciter. This in turn will increase the e..m. f. of the main 
exciter and finally increase the e. m. f. of the main alternator suf- 
ficiently to compensate for the drop in its armature, or cause a still 
greater increase if the machine is to be over-compounded. The 
angular position of the exciter armature being slightly in advance 
of the alternator armature, any increase in the lag of the current 
in the main circuit will have the effect of allowing the exciter arma- 
ture to revolve through a greater angle from its middle position be- 
fore the alternating current supplied thereto reaches its maximum. 
Consequently, any increase in the lag of the main current will cause 
a corresponding increase of excitation in the alternator. On the 
other hand, any lead of the current in the main circuit will tend to 
reduce the excitation of the main machine. The machine is thus 
automatically regulated not only for changes of load but also for 
changes of lag or lead in the main circuit. The field magnets of 
the auxiliary exciter are preferably unsupplied with any exciting 
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winding, being excited simply by the armature reaction. The speci- 
fications describe the application of this system to a three-phase 


generator. 





LETTERS TO THE EDITORS. 


Self-Starting Single-Phase Motors Without Brushes 





To the Editors of Electrical World and Engineer: 

Sirs—In your issue of June 22 there appears an article by Mr. J. 
Fischer-Hinnen on “Self-Starting Single-Phase Motors without 
Brushes,” which no doubt interested many of your readers. The 
description discloses the fact that, although the motor may start 
with sufficient torque, its power is not great, and less simple forms 
are suggested for work more pretentious than that of fan and sewing 
machine motors. It is believed that with modified circuit connec- 
tions, motors for heavier work could be produced of this type. 
Looking at diagram Fig. 2a, of starting and normal running posi- 
tions, we see that in the first case the field M’* is alone in the circuit ; 
in the second case, M* and M?’ are in series. The increased self-in- 
duction of the exciting circuit after switching would naturally re- 
duce the available flux and consequently also the torque. 

The writer obtained a patent in 1891 for a motor adapted for use 
on a two-wire or single-phase circuit, in which no brushes need be 
used nor any switching be required. The armature and field dispo- 
sitions are identical with those disclosed in the motor of Mr. Fischer- 
Hinnen, but its energizing field circuits are not carried out in the 
same manner. In the writer’s disposition not oniy the armature 





FIG. 2A.—DIAGRAM OF CONNECTIONS. 


winding acts on the second magnet structure as a primary of a trans- 
former does on the secondary, but he utilizes also the field flux of 
magnet M* to produce a flux in magnet M*. He has, however, not 
yet been as fortunate as Mr. Fischer-Hinnen in obtaining the con- 
ditions which would enable him to construct such a motor an1 as- 
certain its merits. Nevertheless, some of the claims granted in the 
patent may be of interest. 

One claim is as follows: “In an electrodynamic motor the com- 
bination, with an armature provided with low resistance and closed 


conductors, of a field magnet system in inductive proximity, con- 


sisting of energizing coils mounted on one set of field magnet poles, 
modifying coils mounted on a second set of intermediate field magnet 
poles, and means for varying the length of one or both sets of field 
magnet coils.” Other claims are on the combination of an armature 
whose coils are included in two or more closed sub-circuits, one set 
of field electromagnets whose coils are connected to a generating 
source, and a second set of field electro-magnets angularly dis- 
placed and having its coils included in a different circuit with regard 
to the former; the combination of one or more field electromagnets 
and an armature provided with one or more closed windings, each 
containing a number of permanently closed sub-circuits; and the 
combination of one or more exciting field electromagnets in circuit 
with a suitable generator, an armature whose sub-divisions or coils 
are successively each closed upon itself, and a second set of field 
electromagnets reacting on the armature for the purpose described. 
PeortA, ILL. L. GuTMANN. 
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Combination Dynamo Fields. 





To the Editors of Electrical World and Engineer: 


Sirs—In your issue of July 6 appears a communication from Mr. 
A. Greive, in which he makes inquiry with reference to the practice 
common among dynamo designers of joining cast iron with wrought 
iron or steel surfaces in magnetic construction. 

The communication has particular reference to the practice of 
butt joining wrought iron with cast iron. If the wrought iron be 
fluxed to its working density, which is, say, 90,000 lines per square 
inch, it is evident that in a butt joint with cast iron, the latter sub- 
stance in immediate proximity to the joint will be fluxed to a de- 
gree far exceeding its working density and even exceeding figures 
commonly given for saturation. 

The amount that this will affect the total reluctance of the mag- 
netic circuit depends upon its design with reference to the joint. 
This fixes the length of the highely saturated cast iron section, 
which, of course, should be as short as possible. 

In modern dynamo design the reluctance of the ferric circuit is 
small as compared with that of the air-gap, and the introduction of 
such a joint is not a serious matter under favorable circumstances 
and is justified in cases where it is necessary to reduce cost of con- 
struction and other advantages are to be gained. With proper de- 
sign the difference in necessary field current should be very small. 
Moreover, it is easily possible to construct a field magnet of a cast 
iron ring with butt jointed wrought iron pole pieces and refrain 
from fluxing it to such an extent that the reluctance of the butt joint 
shall exceed the bounds of good practice. 

In American practice it is common to avoid this joint by casting 
the wrought iron pole piece into the iron field ring, but there is at 
least one large American manufacturer employing the butt joint be- 
tween wrought iron and cast iron. I am reluctant, however, to be- 
lieve that the practice is so general as Mr. Greive seems to infer. I 
would suggest that’it is very unsafe to assume from observation of 
a picture or even a completed machine that the metals which are 
butt jointed together are widely dissimilar in magnetic permeability. 
Steel is often rubbed down and finished as smooth as cast iron, and 
the latter material is frequently used for pole pieces. 


New York, N. Y. Georce T. HANCHETT. 





Calibration of Switchboard Instruments. 





To the Editors of Electrical World and Engineer: 

Sirs.—I notice on page 1098 of the issue of the ELectricaL Wor.tp 
AND ENGINEER, dated June 29, an editorial headed “Wanted a Volt,” 
in which you have stated a plain truth, but have not indicated a 
remedy. I am quite willing to grant that if you could arrange a 
voltmeter convention which would consist of fifty or more volt- 
meters, taken indiscriminately from as many central stations, with- 
out the opportunity to test or regulate the voltmeters before the 
convention, that you would find variations among them, amounting, 
in many cases, to at least 10 per cent. I am also very willing to 
grant you that modern engineering practice demands a higher de- 
gree of accuracy than this would indicate, but you should bear in 
mind that such a collection would represent instruments varying in 
age from a few months to possibly 10 or 15 years, and in the collec- 
tion could be found almost every known principle, which has been, 
or still is, employed in constructing measuring instruments. 

Yet the remedy for this is exceedingly simple. Every well regu- 
lated station should possess, at least one standard voltmeter for the 
sole purpose of testing switchboard and portable voltmeters em- 
ployed in every-day practice. This test voltmeter should be kept 
in constant check by returning it to its maker at least once a year 
for certification as to its accuracy. When by test it is found that 
any switchboard or portable voltmeter is indicating erroneously, it 
should be repaired or recalibrated, unless the error is so small that 
it can be readily allowed for in taking readings. I have known many 
cases where central station superintendents have had their attention 
called to the fact that their switchboard voltmeter was in error, yet 
in most cases they would decline to consider the proposition of hav- 
ing their instrument repaired, so long as it continued to indicate 
anything. 

I do not consider it practical for every central station to attempt 
laboratory methods in checking their various indicating or measur- 
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ing instruments, although such methods are being successfully em- 
ployed in some of our very large stations. The smaller stations, 
however, can have all of this work done for them at a very small 
expense, by purchasing only a few reliable portable instruments, 
which for a few dollars a year can be kept in perfect calibration, and 
by means of which every indicating instrument in service can be 
periodically tested. If such a plan were universally adopted, a volt- 
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meter congress might show a few hopeless types of instruments, but 
all of the instruments of the better class of construction would be 
found reading very close to one another. The question that you 
have broached is an important one, and I hope, in the near future, 
will receive from the National Electric Light Association the atten- 
tion it justly deserves. 


PHILADELPHIA, Pa. J. FraNKLIN STEVENS. 
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DYNAMOS, MOTORS AND TRANSFORMERS. 
REFERENCES. 


Oerlikon Machines.—A brief and well illustrated description, with 
the characteristic curves of a three-phase direct-current converter 
set of the Oerlikon Co., consisting of a 300-hp, 1950-volt, 110-am- 
pere, 50 periods three-phase -motor, running at 375 revolutions, and 
a 270-hp, 550-volt direct-current generator. The characteristic 
curves of 2 1-hp, 100-volt, 50-period single-phase motor, running at 
1400 revolutions, are also given.—Eng’ing, June 28. 

Rectifier —WarriLow.—A well illustrated article on the develop- 
ment of the Ferranti rectifier—Feilden’s Mag.; West. Elec., June 29. 

Rotary Transformers.—Co.ttes.—The conclusion of his long il- 
lustrated serial. In this part he deals with frequency changers.— 
Jour. Frank. Inst., July. 

High-Frequency Alternator.—Cuapwick.—An illustrated  de- 
scription of a high-frequency alternator of the Mordey type, which 
is used in a college for showing the increased resistance of con- 
ductors at high periodicities; for observing the effect of high peri- 
odicities on capacity, etc—The Tufts Eng. 

Steam Generator at the Glasgow E-xhibition—A well illustrated 
description of a 350-kw generating set, consisting of a 500 horizontal 
compound engine with an eight-pole 630-ampere, 550-volt direct- 
current generator of Mavor and Coulson of Glasgow.—Eng’ing, 
June 28. 

POWER. 

Electro-Hydraulics —Pattison—A “study in electro-hydraulics:” 
For a direct-connected motor-driven pump, he recommends doing 
away with the ordinary form of piston and using instead an arrange- 
ment like in the Quimby screw pump, in which the screws act as 
pistons, propelling the water. He describes the use of this arrange- 
ment in an office building for five electro-hydraulic elevators. This 
installation has proved very satisfactory, and gives a good efficiency. 
He also shows that this arrangement gives a practical and efficient 
method of fighting a fire in the upper floors or the roof of modern 
“skyscrapers.”—Eng. News, July 4. 

Refuse Destructors in Combination with Electric Power Stations. 
*—HIGHFIELD.—A note on a paper read before the British Municipal 
Elec. Ass’n. His experience with refuse destructors at St. Helens 
leads him to believe that it is suitable and useful under certain cir- 
cumstances. In the discussion Wordingham favored the use of de- 
structors placed at intermediate points along the tramways, as at 
Liverpool. He also seemed to favor hand-firing for small plants, as 
at Rothdale, and the use of the steam-blast instead of the fan 
draught. Clegg, of Darwen, employed destructors without produc- 
ing dust or smell, but his steam blast consumed 12 per cent of the 
steam generated by the destructors. McCowen, of Belfast, said it 
was difficult to get really reliable data. He advocated the use of 
batteries in conjunction with destructor plants. Schofield’s expe- 
rience at Shepley led him to assert that the refuse might contain 
water varying from go to only 5 per cent. Bridges preferred to use 
destructors in conjunction with air compressors for sewage pumping, 
and Rider advised electrical engineers to have nothing whatever to 
do with them.—Lond. Elec., June 28. 

Electricity and the Steel Trade —MtiNsHALL.—A communication 
discussing the methods by which America has been enabled to un- 
dersell Great Britain in the steel markets of the world. He says that 
the natural disadvantages under which the steel trade in America 
had to work were enormous, and that the real causes of conomical 


. kilogram per ton. 


production are found in the works themselves. At the Homestead 
works the policy of replacing labor by machinery has gone on 
steadily. Every class of work seems to be done by electricity, from 
the operation of the ingenious charging machines to the heating of 
the water for cooling purposes. He says that both the direct and the 
alternating-current systems have advantages of their own. He 
thinks that the ideal equipment for a steel plant of moderate size 
would be a double-current one, i. e., steam-driven rotary converters 
should be used as generators. Induction motors are well fitted to 
drive rolling mills —Eng’ing, June 7. 
TRACTION. 


Energy Consumption on Electric Railways——VovtKkers.—An arti- 
cle in which he discusses the different factors which require an 
energy consumption on electric railways. Friction, air resistance, 
grades and stops. The friction and air resistance he measured to- 
gether from the decrease of speed, when the current supply was in- 
terrupted. The curves of speed were plotted very accurately by 
means of a Morse telegraph instrument, the current of which was 
flowing through a contact device mounted on the axle of the car, 
two contacts being made during each revolution. He also measured 
friction and air resistance separately. He found from experiments 
on a fairly good road with a normal two-axle motor car with two 
motors, the value of the friction at 2.76, and for a trailer at 1.09 
i On curves the friction is considerably greater. 
He recommends basing calculations upon the following figures: 
For the friction of trailers and of that part of motor cars which does 
not rest upon the driven axles of the motor cars, 1 to 1.3 kilogram 
per ton on clean and nearly straight roads; 1.3 to 2 kilograms per 
ton on moderately clean roads, partly in paved streets and partly 
on macadamized roads; 2 to § kilograms on dirty roads in the coun- 
try; for that part of motor cars which rest upon the driven axles, 
2.8 to 3.1 kilograms per ton on clean and nearly straight roads; 3.1 
to 3.8 kilograms on moderately clean roads; 3.8 to 68 kilograms on 
dirty roads. The air pressure in kilograms can be determined as the 
product of 0.12248, with the square’ of the wind speed in meter per . 
second and the surface perpendicular to the direction of the wind in 
square meters. The latter can only be given with difficulty. He has 
found practical values of this quantity to be 7 square meter for 
normal motor cars and 2.5 for trailers. He then discusses the influ- 
ence of grades and stops, and the efficiency of motors. The total 
efficiency is the smaller, the greater that part of the work which is 
to be done in starting. On level roads, at a high average speed and 
with many stops this total efficiency is a minimum. The total ef- 
ficiency of a two-motor car is between the limits 57 and 78 per cent. 
He gives two numerical examples to show how to apply his calcu- 
lations —Elek. Zeit., June 13. 

Brakes for Electric Cars.—Frett.—A Brit. Munic. Elec. Assn’t 
paper on “Braking apparatus for electric cars.” He first deals with 
hand brakes. He has tested various types of brake shoes and finds 
that the Corning brake shoe is the best. The main body of the Corn- 
ing shoe is of tough hard iron, cast about a soft gray iron core. The 
body of the shoe has a chilled face. The combination of the chilled 
iron body and the soft iron inset makes the frictional quality almost 
equal to that of ordinary cast iron. The. wearing qualities of this 
combination appear to give splendid results. “Friction brakes” con- 
sist of a spool or “boom” upon which a chain is wound, the chain 
being attached to the brake lever and the spool or boom is driven 
by two friction plates operated by the driver through the medium 
of a lever. They act very rapidly in case of an emergency and are 
simple and cheap. Their only objection is the room required to 
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properly mount them on the axles. The slipper brake is said to be 
the most useful type of brake at present in operation in England. It 
consists of wooden blocks, which are pressed down onto the rails 
by means of levers. The levers are operated by means of a hand 
wheel connected by a chain or worm gear at either end of the car. 
On all gradients steeper than I in 20 it is advisable to use the slip- 
per brake, and the best results have been obtained when the slipper 
brake is worked as an auxiliary to the hand or electric brake. Pneu- 
matic brakes, he thinks, are not satisfactory, since they are not 
always reliable. Moreover, they are expensive. He then describes 
an electromagnetic brake consisting of two cast-iron disks, one of 
which is fixed to the motor and has a coil of wire wrapped round it, 
the other is keyed to the axle. The motors are used as generators 
and gradually short circuited through a rheostat and the disk coil. 
The disks are thus magnetized and a rapid braking effect is obtained. 
Great care has to be exercised not to magnetize the disks too 
quickly, otherwise the wheels will at once be skidded unless a very 
plentiful supply of sand is used. On a good rail this type of brake 
can be used for taking a car down a gradient of 1 to 11, but it is 
always safer to use a slipper brake in conjunction with the electric 
brake. In practice it has been found advantageous to bring the slip- 
per brake into operation at the top of a gradient and fix it. The 
speed can then be regulated by the hand or electric brake. In his 
opinion, the hand brake should never be used in conjunction with 
the electric brake, but if the former is in use, it should be released 
before the electric brake is applied. The Newell electromagnetic 
brake is arranged to act as a magnetic slipper brake, the slipper be- 
ing made of cast iron and having coils wound round it. The method 
of magnetizing the slipper is similar to that used to magnetize the 
disk brake described above, but in this case the slipper is drawn 
down onto the rail. He finally gives the results of brake tests. It 
appears that the hand brake, worked in conjunction with the slipper 
brake, is the best and most reliable method of regulating the speed 
of a car. This is especially the case if the rails are greasy, because 
the wood block thoroughly cleans the*rails. For emergencies the 
electromagnetic disk brake is the most satisfactory, but it requires 
to be applied very carefully, as it is very liable to cause skidding. 
The constant use of electric brakes is not to be recommended.— 
Lond. Elec. Eng., June 28. 


Electrolysis from Tramway Return Currents—A full and very 
long account of the proceedings before a British parliamentary com- 
mittee, in connection with the extensions of the London United 
Tramway Co.’s trolley lines; also some critical editorial remarks on 
these proceedings. Among the experts contented with the existing 
tramway regulations of the British Board of Trade, were Preece, 
S. P. Thompson and Parshhaii. On the opposite side, demanding 
more rigid regulations, were Ayrton and Perry. “When the flood 
of evidence in favor of more stringent regulations than those now in 
force is analyzed it is found to contain but a small trace of solid 
material; and it is therefore not surprising that, after patiently 
hearing evidence for several days the committee should take only 
a couple of minutes to arrive at its decision to pass the preamble 
of the bill as regards electrolysis. The effect of this will be to free 
these useful tramways, in the event of their being constructed, from 
unnecessary irksome restrictions such as the ‘Sheffield clause,’ and 
to allow of their being worked in accordance with the ordinary and 
perfectly adequate regulations already enforced by the Board of 
Trade.”—Lond. Elec., June 28. 


INSTALLATIONS. SYSTEMS AND APPLIANCES. 


Dresden.—MeEnG.—There are three municipal electric plants in 
Dresden, Germany. One alternating-current lighting plant of 7600 
horse-power and two traction plants, one of 5350 horse-power in the 
eastern part of the city and one of 6000 horse-power in the western 
part. The latter is the most recent one, and is described in this 
article with many illustrations. It also supplies current to private 
consumers for power purposes. There are five shunt-wound dy- 
namos, each giving 834 kilowatts at 520 volts. This plant contains 
no storage battery, while the traction plant in the western part of 
the city has one.—Elek. Zeit., June 20. 

Gas, Electricity and Acetylene in Germany.—SCHAFER.—A discus- 
sion of the question whether a small town wishing to establish a cen- 
tral station for the distribution of light and power should erect a 
coal-gas, electric or aectylene plant. He advises that coal gas 
should be chosen. In a gas installation the receipts can be closely 

stimated. Experience in Germany shows that the company can 
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count upon an average of 500 burners per 1000 inhabitants, includ- 
ing public lighting, and upon one horse-power per 200 inhabitants 
consumed for power. “Cooking and heating by electric current are 
not yet sufficiently developed to be useful. Electric motors are not 
as economical as gas engines, and electric light is generally more 
costly than gas light.” In Germany a consumption of electric cur- 
rent amounting to 10 kilowatt-hours per head per year is very rarely 
met with, even in large cities, and the mean consumption for 1900 
was 68 kilowatt-hours. Comparative statistical data are given for 
two small towns, one having an electric plant, the other a gas plant. 
As to the use of acetylene, he says that the light is relatively costly. 
It is practically impossible to utilize this gas in heating apparatus or 
in motors, for the cost of the material necessary to produce a cubic 
meter of acetylene gas is six times greater than the cost of a similar 
volume of coal gas, while the calorific power of acetylene is only 
three times that of coal gas. He thinks that acetylene gas is only to 
+e recommended for isolated buildings, with a central lighting plant 
within reach.—Eng. News, June 27. 


REFERENCE. 


Cost in Combined Lighting and Traction Stations.—TitTENsorR.— 
A Brit. Munic. Elec. Ass’n paper on “The equitable allocation of 
costs in combined lighting and traction stations”; also an account 
of the discussion which followed.—Lond. Elec. Eng., June 28. 


Wires, WIRING AND CONDUITS. 
REFERENCE. 


Electric Cable Making.—A well illustrated article, by a “staff cor- 
respondent,” on electric cable making in Great Britain and on the 
Continent.—Cassier’s Mag., July. 


ELECTRO-PHYSICS AND MAGNETISM. 


Dielectric Constants of Pure Liquids—TurNner.—An account of 
measurements made to determine with the greatest possible ac- 
curacy the absolute dielectric constants of certain pure liquids of 
a well-defined character as compared with air, so that these liquids 
may serve as standards in other investigations. The liquids had 
been carefully purified. The following values of dielectric con- 
stants were found for a temperature of 18 degs. C.; benzole, 2.288 +- 
0.0008; ether, 4.367 -+ 0.0018; aniline, 7.298 + 0.014; ethyl chloride, 
10.90-+ 0.01; O—Nitrotoluol, 27.71-+ 0.05; water, 81.07-+ 0.19; 
nitro-benzol, 36.45-+ 0.07; metaxylol, 2.376-+ 0.001.—Zeit. f. Phys. 
Chem., 35, p. 385; abstracted in Science Abstracts, June. 

Vibrations Due to an Influence Machine Discharge.—NEGREANO. 
—If one of the poles of a Wimshurst machine is connected with the 
end of a stretched wire which is insulated and contained in a tube, 
and the other pole of the machine is put to earth, the wire makes 
transverse vibrations. In the dark the wire shows alternate dark 
and luminous portions. If the wire is attached to the positive pole 
of the machine, the luminous portions are equidistant, and are 
wider in the center than at the ends. On attaching the wire to the 
negative pole it is seen that the lines become equidistant luminous 
points. Somewhat similar experiments of other investigators have 
been explained on the supposition of “mechanical vibrations in 
which the luminous portions represent the nodes.” The experiment 
succeeds very well when two wires are used, one attached to the 
positive and the other to the negative pole. The wires both show 
their characteristic light effects—Comptes Rendus, June 10; ab- 
stracted in Lond. Elec., June 28. 

Point Discharges —VoNnN WeEsSENDONCK.—He was led to the idea 
that the excess of negative electricity from Tesla discharges might 
be only apparent. To test this he operated with large screens and 
with hollow metallic spheres surrounding the discharging point. 
With an ordinary influence machine, provided with its own con- 
densers, the electrification received invariably had a positive value, 
so that it must be concluded that there was more positive than nega- 
tive electricity given off by the point. “The author believes that if 
there is any real prevalence of negative electricity in Tesla dis- 
charges, it is connected with their comparatively low frequency.”— 
Phys. Zeit., June 8; abstracted in Lond. Elec., June 28. 

Unsymmetric Alteration of Spectrum Lines in a Magnetic Field.— 
ZEEMAN.—An account of experiments in which he was able to com- 
pare more closely the effects which magnetic fields of different 
strengths have on light, by using an extended source of light, whose 
different parts were subject to different magnetic forces. He be- 
lieves that he could observe directly a difference in the intensity of 
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the outer components of the D line in the direction required by 
theory. Removing by a Nicol the central components of the blue 
and green zinc and cadmium lines, he could observe directly the 
want of symmetry in the intensity of the remaining components.— 
Archives Neerlandaises, 5, p. 237, 1900; abstracted in Science Ab- 
stracts, June. 

REFERENCES. 


Cutaneous Thermocouples.—Lerevre.—A _ description of special 
forms of thermocouples which he has devised for determining the 
temperature of the skin, and the temperature 2 mm below its sur- 
face.—Jour. de, Phys., June; abstracted in Lond. Elec., June 28. 


Masses Smaller than Atoms.—Epser.—A plain and good review 
of the investigations which have led to the modern assumption of 
the divisibility of atoms.—Lond. Elec. Eng., June 28. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Edison Battery.—Peters.—An illustrated article in which he first 
gives a review of Kennelly’s A. I. E. E. paper, and then makes the 
following critical remarks. When discharged in 3% hours with a 
current density of 0.93 ampere per square decimeter, the Edison cell 
gives 30.85 watt-hours per kilogram of cell. This gives 28.5 am- 
pere-hours, as the average voltage of discharge is 1.1; the discharge 
current is therefore 8.1 amperes. For a current density of 0.93 
ampere per square decimeter it is therefore necessary that the sur- 
face of the electrodes is 9 square decimeter per kilogram of weight 
of cell. On the other hand, he has obtained 260.04 watt-hours in 
the 2% hours discharge of an ordinary traction cell of 12.75 kilo- 
gram weight, i. e., 20.39 watt-hours per kilogram of weight of cell 
(which is considerably more than stated by Kennelly, who said that 
the modern lead battery gives 8.8 to 13.23 watt-hours per kilogram). 
For a discharge of 3'4 hours the capacity is still greater. The en- 
ergy of 260.04 watt-hours was obtained with a discharge current of 
48 amperes, and with an electrode surface of 48 square decimeter. 
The current density was therefore I ampere per square decimeter; 
the electrode surface in square decimeter per kilogram of weight 
of cell was 3.75. Hence in order to obtain 30.85 watt-hours, a sur- 
face of electrodes of 5.67 square decimeter per kilogram of weight 
is required for the lead accumulator against 9 square demiceter for 
the Edison cell. An Edison nickel-iron cell must therefore be con- 
siderably larger than a lead accumulator, in order to give the same 
amount of energy. In general, it will be necessary to increase the 
number of cells for traction batteries, as the automobile motor needs 
a certain voltage and the average discharge voltage of the Edison 
cell is only 1.1 volts against 1.95 volts in the ordinary lead accumu- 
lator. It is questioned whether the large space required for these 
reasons for the Edison cell is easily available in automobiles. He 
doubts whether much weight is saved in the new Edison cell, and 
remarks that the specific gravity of nickel is 8.5 to 8.9, steel 7.6 to 
7.8, lead 11.37, and lead peroxide 7. He says that overcharges and 
overdischarges do not materially injure the modern automobile 
lead-accumulator provided they do not form the rule. He has taken 
out of cells of the type mentioned 250 to 150 amperes instead of 48 
amperes for a longer time, at small intervals of about 2 minutes. 
He could not detect any decrease of the capacity. It is doubted 
whether the nickel-iron cell will be able to give out abnormally high 
currents like the lead cell. The resistivity of potassium hydroxide 
is greater than that of sulphuric acid and “the porosity of the mass 
will scarcely equal that of the ordinary accumulator. Especially are 
the positive polectrodes of the Edison accumulator much too com- 
pact.” The formation of the plates in the Edison accumulator is 
said to be more expensive and more complicated than in the lead 
cell. The values given by Kennelly for the weight of sulphuric acid 
in the lead cell are said to be too high by 10 to 5 per cent. “On the 
other hand, they will be somewhat too small for the Edison cell, as 
iron is not at all inactive in alkaline solutions, but is dissolved in 
perceptible quantities as soon as it becomes anode during discharge.” 
He questions whether the cohesion of the active material in itself 
and with its support will stand out in heavy charges and discharges. 
The statement that finely divided nickel which has been obtained 
by a chemical process cannot be changed into peroxide by electro- 
lytic oxygen, does not agree with experiments which he has made. 
Until further proofs are given, he doubts that electrically active iron 
can be obtained only from iron monosulphide. If this is the case, 
it would be very difficult to charge the Edison cell again after a dis- 
charge or after the drying of the negative pole electrodes in the air, 
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when iron oxides are formed. He thinks it probable that the volt- 
age required for charging will soon be 2 volts. For that teason the 
efficiency would be very poor, which, however, would not be of 
very great importance for automobile batteries. “A revolution in 
the storage battery manufacture is therefore not so near by the 
Edison cell, as one would wish in the interest of the automobile 
industry. The direction in which Edison goes is perhaps the right 
one. But he has gone astray—perhaps in order to avoid a collision 
with other inventions—and on these incorrect paths he has found 
quite a number of disadvantages instead of the advantages origin- 
ally hoped for.”—Centralblatt f. Accum., July 1. 

Electro-Chemical Action.—Reev.—The conclusion of his Frank- 
lin Inst. paper, the first parts of which were abstracted in the Di- 
gest May 25 and June 22. He makes some very sharp critical re- 
marks about the so-called “nascent state.” He criticizes the popu- 
lar belief that the function of a depolarizer is to “absorb hydrogen,” 
and that when the depolarizer is exhausted the hydrogen appears 
and “polarizes” the cell. He remarks that there is no reason why 
hydrogen should have been assumed to be the only substance capable 
of electro-chemical reduction. To explain the possibility of hydro- 
gen displacing zinc from zinc oxide (while the combination energy 
of zinc with oxygen is greater than that of hydrogen with oxygen), 
it has been assumed that this hydrogen is in the “nascent state,” 
and then has a greater power of reduction than in the ordinary state. 
The present author remarks that “this is assuming without the 
slightest evidence, firstly, that the hydrogen performs an impossi- 
bility, and, secondly, to explain this impossibility that the hydrogen 
is in an impossible state.’ A phenomenon, resembling polarization 
(exhaustion), but essentially different, is what he calls “hyperergia,” 
signifying an excessively worked condition at either electrode. It 
occurs when the current is relatively too high. He then discusses 
the electrolytic separation of a single metal from a mixture of solu- 
tions of various metallic salts by keeping the e. m. f. low enough to 
allow the deposition of only that metal which is wanted. He then 
deals with the analogous process of refining impure metals. He 
then discusses the changes of concentration which occur at the elec- 
trodes during the electrolysis of a solution. He gives in a diagram 
a scheme of explaining them as due to the chemical processes at 
the electrodes. He assumes molecular rotations in the solution as a 
result of the chemical processes at.the electrodes, but does not as- 
sume an independent migration of dissociatd ions moving with dif- 
ferent velocities. He believes that there are insurmountable diffi- 
culties in the theory of electrolytic dissociation. The paper is con- 
cluded by some brief remarks on Faraday’s law and on Kohlrausch’s 
researches on electrolytic conductivity. The result of the latter he 
gives in the following form: “The specific conductivity of an elec- 
trolyte, dissolved in a non-conducting medium, is inversely propor- 
tional to the mean distance between.the molecules of the dissolved 
electrolyte.”—Jour. Frank. Inst., July. 

Aluminum Rectifiers—Pottax.—He made his aluminum recti- 
fiers (described before in the Digest) available for ‘currents of a 
voltage of 200. For this purpose he uses a slightly acid solution of 
potassium phosphate. The aluminum plates are first macerated for 
some time in caustic soda, so as to get rid of impurities. A crust is 
formed on them, consisting of oxides and other compounds of 
aluminum. This crust is necessary for their proper action. It re- 
mains unaltered in air, but gradually disintegrates in water, and 
must, therefore, be preserved when out of action by taking the plates 
out of the cell. When in action, they must not be allowed to reach 
a temperature above 40 degs., as otherwise they allow a considerable 
proportion of the current to pass both ways. “This is avoided by 
making the column of liquid several times the length of the plates.” 
Convection and radiation then bring about the cooling. It is thus 
possible to use an aluminum cell continuously for four hours with- 
out overheating. The life of a plate when used at the proper tem- 
perature is 500 to 800 hours. At the end of this time the oxidized 
layer begins to crumble away, largely owing to the mechanical fric- 
tion of the hydrogen bubbles. It is not practicable to use several 
cells in series unless they can be made precisely equal.—Comptes 
Rendus, June 10; abstracted in Lond. Elec., June 28. 

Theory of the Lead Storage Battery—Ase..—A brief article 
in which he shows that Le Blanc’s osmotic theory of the pro- 
cesses in the lead accumulator leads to the following view: 
The action of the accumulator can mathematically be considered as 
that of a concentration cell of the tetravalent Pb ions; and its high 
e. m. f. is then due to the energy available in mixing two solutions 
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of tetravalent Pb ions with extremely different concentrations. The 
ration of the two concentrations is approximately the 69th power of 
10.—Zeit. f. Elektrochemie, June 27. 


Law of Dissociation—Leruretpt.—A very brief abstract of a Brit. 
Phys. Soc’y paper in which he criticizes John’s recent work by which 
he endeavored to bring the measurements of the conductivity of 
strongly dissociated electrolytes for different concentrations into 
agreement with Ostwald’s law. John had tried to. accomplish this 
by calculating the degree of concentration from measurements of 
the e. m. f. of concentration cells (Digest, March 30). The present 
author shows that John’s conclusions are based on arguments in a cir- 
cle. The formulas of Nernst and Arrhenius do not yield consistent 
results, and it is suggested that the former is suitable for calculat- 
ing concentrations, and the latter for calculating osmotic pressures. 
—Lond. Elec. Rev., June 21. 


REFERENCE. 


Electro-Metallurgy of Copper—Copara.—A long article in which 
he describes the Body process, the Siemens & Halske process, the 
Hoepfner process and the Marchesi process for electrolytically sepa- 
rating copper from its ores; also the commercial process of purify- 
ing copper by elctrolysis.—Elettricita, Jan. 12, 19, 26, Feb. 2; ab- 
stracted in Science. Abstracts, June. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Work of the Reichsanstalt-—The conclusion of the abstract of the 
official report concerning the work of the German Reichsanstalt in 
1900. A list is given of the instruments and apparatus which have 
been tested. Tests will be made in future on the variations of me- 
ters in practical service by the following method: About 20 meters 
of every type in extended commercial use, will be tested in the 
Reichsanstalt, and will then be used by different plants under dif- 
ferent conditions; at the place where they are used they will be 
tested again at periodic intervals. A Feussner eddy current brake 
has been constructed for exact tests of electromotors up to 4 horse- 
power. Preliminary investigations have been made regarding dielec- 
tric constants and condensers for high voltage. The experiments 
with the Hallwachs mirror galvanometer were continued. It was 
found that a value which should be theoretically a constant, de- 
pends on the voltage at the needle. Of the Clark cells tested, the 
e. m. f. varied from the normal value by less than 0.0003 volt in 44 
cells, 0.0004 to 0.0006 volt in 67 cells, in one it was too small by 
0.0007 volt and in another an old one by 0.0016 volt. Since the be- 
ginning of this year the measurements of voltage are based upon 
the e. m. f. of the Clark cell at 15 degs. equal to 1.4328, and that of 
the Weston standard cell with saturated solution at 20 degs. equal 
to 1.0186 volts. Of 48 standard cells with solution saturated at 4 
degs. tested for the Weston Co., 2 cells had the e. m. f. 1.0189 volts, 
3 the e. m. f. of 1.0190, 10 the e. m. f. 1.0191, 24 the e. m. f. 1.0192 
volts, 3 the e. m. f. 1.0193 volts, and one each 1.0188 volts and 1.0197 
volt. These numbers show that the agreement of the commercial 
Weston cells is at least as good as for the Clark cells. By a special 
investigation it was proved that Cohen’s statement claiming the 
unsuitability of the Weston standard cell is wrong, as well for the 
form used in the Reichsanstalt as for that furnished by the Weston 
Co., of Berlin. Thirty older Kundt resistances between 20,000 and 
700,000 ohms were tested. Their constancy was found to be satis- 
factory. An attempt to simplify the measurement of hysteresis for 
tods of different diameters was unsuccessful, but the researches are 
continued. An account is given of the tests of thermocells. A new 
object of testing are thermocells for use at low temperatures, down 
to —190 degs. The silver voltameter was studied. To get informa- 
tion regarding the material of the anodes, samples of silver which 
were claimed to be pure, from five different companies, were tested 
and gold and copper were found. Absolutely pure silver cannot be 
gotten commercially. The metal obtained electrolytically also con- 
tains traces of impurities. One may, however, rely upon the as- 
sumption that when such material is used as anode, 100,000 parts of 
the metal deposited in the voltameter contain less than 1 part of the 
impurities, if a pure nitrate solution is used. Experiments with 
very dilute nitric acid have shown that samples of pure silver or of 
less pure silver, cast or obtained by electrolysis, are attacked in 
different degrees by nitric acid. One part is more easily dissolved 
than another. The part which is dissolved with greater difficulty is 
precipitated as a fine-grained powder. It has been known that rolled 

lver sheets have surface layers which are difficult to dissolve. It 
cems that there are several modifications of silver present, although 
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this scarcely affects the voltameter measurements. The most im- 
portant source of error in the voltameter appears to be the forma- 
tion of peroxide of silver at the anodes, as it renders the access of 
the electrolyte more difficult, besides causing the following three 
sources of error: Diminution of the silver concentration in the bath, 
formation of free acid and formation of reducing agents, especially 
nitric acid.—Elek. Zeit, June 13. An article on the work of the 
Reichsanstalt in 1900, in which other than electrical investigations 
are also mentioned, in Eng’ing, June 14. 

Alternating-Current Measurements.—TREICHLINGER.—A commun- 
ication in which he describes a method for measuring very small 
alternating currents. He used a thermopile with 600 elements care- 
fully enclosed in a thick copper casing. The wires used for the 
thermopile were of iron and constantan, having a diameter of 0.12 
mm and 0.1 mm, respectively. The heating conductor consisted of 
a tape of constantan, “not thicker than 0.02 mm and 1.5 mm long,” 
wound in zigzag on an ivory frame. The ohmic resistance of it 
was about 1200 ohms. A current of 0.0001 ampere caused a deflec- 
tion of about 30 mm when the distance of the scale from the mirror 
was 1800 mm, and by using a more sensitive galvanometer still bet- 
ter results may be obtained. To investigate the distribution of the 
magnetic induction in iron as caused by alternating currents, he 
sometimes found it preferable to use a heating wire of lower resis- 
tance. (He evidently uses the thermopile for measuring the Joulean 
heat produced by the current to be measured.)—Lond. Elec., June 28. 


Electric Firedamp Meter—A description of improved fire- 
damp indicators. Those present in use based upon the aure- 
oles shown by safety lamps when surrounded by firedamp. Live- 
ing’s glowing wires, one of which is surrounded by air and the 
other by firedamp show about 0.5 per cent of the dangerous gas by 
a difference of brightness. The improvement of the present author 
consists in comparing their resistances instead of their brightness. 
The two platinum wires are heated to 1000 degs. by the same cur- 
rent, and one of them is encased in a glass tube full of air, while the 
other is surrounded by a double layer of wire gauze. The deflec- 
tions of the Wheatstone bridge galvanometer are sensibly propor- 
tional to the amount of firedamp contained in the air, and a deflec- 
tion of four scale divisions corresponds to a proportion of 0.2 per 
cent. A maximum deflection is attained when the proportion of 
firedamp is 10 per cent. It may, therefore, happen that a reading 
is ambiguous. It may be definitely determined by admitting some 
firedamp to the protected wire, and noticing whether the deflection 
increases or diminishes.—Comptes Rendus, June 10, abstracted in 
Lond. Elec., June 28. 

Magnetic Balance-——Gucitetmo.—He had formerly described an 
areometer devised by him, consisting of an asymmetric mass im- 
mersed in the liquid, with one end (provided with a suitable knife- 
edge) resting against a horizontal glass plane, either above or be- 
low, according to whether the areometer be heavier or lighter than 
the liquid. By attaching a bar magnet the areometer becomes a 
magnetic balance of extreme sensibility, and its movements may be 
observed by a mirror and scale. He describes the method which 
he used to determine the horizontal and vertical magnetic com- 
ponents, but he has not compared his determinations with measure- 
ments made by a magnetometer. Variations of temperature have 
a considerable influence on the measurements.—Archives Neer- 
landaises, 5, p. 175; abstracted in Science Abstracts, June. 


Tests of Sheet Iron.—The projected specification for the testing 


‘of sheet iron, which will be voted upon at the next annual meeting 


of the Union of German Electrical Engineers. The total loss in the 
iron is to be determined by the wattmeter on a sample of at least 
10 kilograms taken from four plates, and is given in watts per kilo- 
gram for a maximum induction of 10,000 and a frequency of 50. 
This value is called the “loss-factor” (German “Verlust-Ziffer’” ). 
The normal sheet thickness is between 0.3 and 0.5 mm; variations 
of the sheet thickness must at no point be over 10 per cent of the 
prescribed thickness. For the measurements, a magnetic circuit is 
used which contains exclusively iron of the quality to be tested; 7.7 
is assumed as the specific gravity of iron. In doubtful cases the de- 
cision of the Reichsanstalt-is-binding.—Elek. Zeit., June 27. 


TELEGRAPHY. TELEPHONY AND SIGNALS. 
REFERENCE. 
Multiplex Telegraphy.—An illustrated description of the Merca- 
dier system of multiple, reversible or multiplex telegraphy.—Eng’ing, 
June 28. 
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MISCELLANEOUS. 
REFERENCES. 

British Electricians in Germany.—The first part of an article on 
the present trip of the (Brit.) Inst. Elec. Eng. to Germany. The 
following secondary items of the programme are described. The 
Elberfeld-Barmen monorail suspended electric railway. The elec- 
trically operated canal lift at Henrichenburg. An electric mine- 
pumping plant near Essen.—Eng’ing, June 21. 

Biographical.—A biographical sketch, with portrait, of the Ameri- 
can electric railway pioneer, Leo Daft—Cassier’s Mag., July. 





New Books. 





ATOMS AND Enercies. By D. A. Murray. New York: A. S. Barnes 
& Co. 202 pages, with diagrams. Price, $1.25. 

This little book discusses certain conditions of matter and energy 
in an interesting manner and with a metaphysical tendency. It sets 
forth the view that the atoms of substances are identical in their 
substance, and differ only in their size and shape. Also, that there 
are but two energies, one attracting and the other repelling, and that 
energy is a distinct entity and not a mode of motion. The author has 
honestly and fairly set forth his views and his reasons for them. He 
is entitled to respect for the frankness with which he states his posi- 
tion. We do not think that his main conclusions are justified, al- 
though many of the minor propositions appear to command assent. 

For example, one of the main conclusions is that there are three 
known forms of concrete existence; namely, material substance or 
atoms, kinetic substance or energies, and psychic substance—mind 
or soul. Now, in so far as this proposition may be considered as a 
provisional amendment to the meaning of the term substance, there 
can be no objection to it, because matter, energy and mind do cer- 
tainly exist, and they are certainly not identical. But in so far as 
the proposition may be intended to convey the idea that mind, mat- 
ter and substance are of the same class, we dissent. We do not 
know enough fundamentally about any of them to speak positively, 
but what we do know seems to indicate that the three things are very 
different. Matter may be or may not be able to exist independently of 
all energy, but it can evidently be associated with very varying quanti- 
ties of energy. On the other hand, there is no evidence for supposing 
that energy can exist apart from matter, if the universal ether be in- 
cluded in the term. Again, it is doubtful whether there is evidence 
sufficient to warrant disbelieving that mind, on its objective side, 
consists of particular active properties of matter arranged and -en- 
ergized in a certain definite manner. 

The fundamental point of deviation, from which we bid farewell 
to the author in working out his conclusions, lies in the postulate he 
assumes that atoms are subject to the same laws as masses, and that 
the laws of action in the visible universe penetrate unaltered to the 
invisibly small. We know, for example, that masses possess in- 
ertia; it has not yet been proved, however, that the ultimate particles 
of matter which form a molecule, or the smallest portion of a sub- 
stance that can have a complete separate existence, are similarly 
possessed of inertia. It is conceivable that they do not have inertia 
in the same sense. In other words, it is quite conceivable that the 
inertia of an atom is a purely electromagnetic phenomenon due per- 
haps to the movement of electric charges through the ether; and the 
postulate does not seem warranted in the absence of proof that the 
laws of attraction and repulsion which we see manifested between 
masses of matter are essentially the.same as the laws actuating the 
most minute particles of matter entering into construction of a single 
molecule. 

We think that the book is interesting, as setting forth a specula- 
tion, and not a working theory or a demonstrable theory; and it is 
only fair to say that this is apparently all the author contends for it. 





ELEMENTARY QUESTIONS IN ELECTRICITY AND MAGNETISM.—By Mag- 
nus Maclean, D. Sc., M. I. E. E., and E. W. Marchant, D. Sc., 
A. I. E. E. London and New York: Longmans, Green & Co. 

59 pages. Price, 35 cents. 
This book of questions is intended for use as a set of exercises on 
a course of lectures given to a class of elementary students in elec- 
tricity and magnetism. The questions have been compiled from vari- 
ous sources, including the examination papers set by the science and 
art departments of some British educational institutions. There are 
These are properly distributed over the various di- 
In many cases the successive questions are 


3II questions. 
visions of the subject. 
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ing the entire space. 
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progressive. Answers to the numerical questions are printed at the 
end of the book. Following the questions are 12 tables of electrical 
constants. “collated from the most recent sources.” These have to 
do with specific inductive capacity, resistivity, electro-chemical equiv- 
alents, terrestrial magnetisms, thermo e. m. f.’s, and the ratio of the 
practical to the absolute units. The tables are good for the ground 
that they cover. The book ought to be of considerable value for self- 
study on the part of students who attend evening schools where in- 
struction is given by the lecture system. 





BOOKS RECEIVED. 

ENGINEERING EpucaTion. Proceedings of the Society for the Pro- 
motion of Engineering Education. New York Meeting, 1900. Vol. 
VIII. Edited by John B. Johnson, Albert Kingsbury and Henry S. 
Jacoby, Committee. New York: Engineering News Publishing 
Company. 377 pages. Price, $2.50. 

HANDBUCH DER ELEKTROTECHNIK. Elektromotoren und Elektrische 

Arbeitsubertragung. Neunter Band. Von F. Nethammer und E. 
Schulz. Leipzig: Verlag von S. Hirzel. 416 pages, 356 illustrations. 
Price, 18 marks. 
* Tue TeLePpHone System oF THE BritisH Post Orrice. A Prac- 
tical Handbook. By T. E. Herbert. New York: Whittaker & Co. 
Second Edition, revised and enlarged. 218 pages, 146 illustrations. 
Price, 3 shillings and sixpence. 

EXPERIMENTAL Puysics. By Eugene Lommel. Translated from 
the German by G. W. Myers. Philadelphia: J. B. Lippincott Com- 
pany. 664 pages, 430 illustrations. Price, $3.75. 

Nature’s Mrracies. Familiar Talks on Science. By Elisha 
Gray, Ph.D., LL.D. Vol. III. Electricity and Magnetism. New 
York: Fords, Howard & Hurlburt. 248 pages, illustrated. Price, 
60 cents. ; 
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AMERICAN StreET RatLway ASSOCIATION. Next meeting, New 


York, Oct. 9, 10 and II, 1901. 


ASSOCIATION OF THE EpIson ILLUMINATING CoMPANIES. Next 
meeting, Sept. 10, 1901. 
INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRICIANS. Next 


meeting, Niagara Falls, N. Y., September, 1901. 

New York State Street Rattway ASSOCIATION. 
Rochester, N. Y., September, 1901. 

Outo Exvectric Light ASSOCIATION. 
Ohio, Aug. 20, 21 and 22. 

Oxp-Time TELEGRAPHERS’ ASSOCIATION AND UnNitTep States MILI- 
TARY TELEGRAPH Corps. Next meeting, Montreal, Que., Sept. 11, 12 
and 13, Igor. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 


Next meeting, 


Next meeting, Put-in-Bay, 


Next meet- 


The Pan-American Telephone Exchange. 





By H. W. Pope. 


HE exhibit of the Bell Telephone Company, of Buffalo, if the 
crowd continually surrounding it is any criterion, is one of the 
most, if not the most, interesting on the Exposition grounds. 

It is located in the end of the Electricity Building just as one enters 
from the vicinity of the Electric Tower, and therefore occupies the 
most prominent space. 

The exhibit is interesting and its arrangement is in many respects 
unique. Although limited in space every feature and detail of a full 
fledged modern exchange in operation is shown, and it is all visible 
from any point of view outside the nickel-plated railing surround- 
The generally accepted practice of housing in 
the exchange with elaborate booth structures has happily been dis- 
regarded, and the neat, open, free-for-all appearance commends itself 
to the average layman if not to the expert. The advantage of this 
arrangement as an object lesson is manifest, and the public for the 
first time is given opportunity to dispel the prevailing theories that 
“Hello” girls can be tantalized by the ringing of bells or that they 
spend their time in idle gossip, chewing gum or knitting socks. 

Conspicuously posted about the exhibit in neat frames is a brief 
and interesting printed description of the exchange and the growth 
of the business of the Bell system. It is well worth reproducing, and 
we quote it in full: 
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THE BELL TELEPHONE COMPANY, OF BUFFALO. 

This exhibit is a modern telephone exchange, common battery sys- 
tem, complete in every detail, but necessarily of restricted propor- 
tions. It has capacity for only 600 subscribers, but is, nevertheless, 
an exact representation of the standard equipment recently intro- 
duced in the large exchanges of this company. The storage bat- 
teries of these exchanges in Buffalo and Niagara Falls are charged 
by motor-generators driven by the power of Niagara. When you 
talk locally, or to a distant city, the great cataract furnishes the en- 





FIG. I.—PAN-AMERICAN TELEPHONE EXCHANGE. 


ergy. This mighty power is thus transformed into speech and trans- 
mitted hundreds of miles away thousands of times daily. 

In 1891 261,017 subscribers in one system used 512,407 Bell tele- 
phones 1,584,712 times daily; in 1900 800,880 subscribers in one sys- 
tem used 1,052,414 Bell telephones 5,668,986 times daily. 

From the Bell telephone in your office or residence you can talk 
to hundreds of thousands of people without rising from your chair, 
and they can likewise talk to you. Truly, the telephone makes all 
the world kin. 





The switchboard of the exchange is placed at right angles and 
across the space occupied, and the operators sit with their backs to 
the public view. Each operator is clad in immaculate white shirt- 
waist—the regulation for all exchanges—and over the back of the 
mahogany operating chair is a white linen cover, on the back of 
which occupying the entire space above the seat is the blue bell and 
trade-mark of the company. In the center of the exchange four rich 
mahogany booths are provided for transient service use. Each booth 
is equipped with electric lights and fans operated automatically 





FIG. 2.—PAN-AMERICAN TELEPHONE EXCHANGE. 


when the booths are utilized. Large, comfortable chairs are provided 
for visitors. Across one end of the space is a large table supplied 
with a multiplicity of telephones, where the “Roar of Niagara” is 
kept on tap and available for the edification of the general public. A 
neatly framed photograph shows the transmitter as it is placed, and 
as it appears at the Cave of the Winds, and a framed card invites the 
public to “Listen to the ‘roar’ of Niagara transmitted by Bell tele- 
phone from the Cave of the Winds.” 
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About 300 stations are connected with this exhibition plant, and 
are located at convenient points within the grounds and points with- 
out the grounds in the immediate vicinity. All stations are con- 
spicuously signed, and are provided with automatic three-slot ma- 
chines and operated wholly on a message basis, 5 cents for service 
within the grounds, and 10 cents for service without the grounds. 

All connecting circuits pass through cables in conduits of the Ex- 
position Company, except in the section of the grounds occupied by 
the State buildings, where distribution is made in the usual manner 
from a can distributing pole. The Midway and State Building sec- 
tion is reached by aerial cable and open lines. 

Previous to the opening of the Exposition an eight-duct conduit 
was laid clear to the Exposition gate at Amherst Street and Elm- 
wood Avenue, and it is through this conduit that all the trunking 
facilities are provided to the other seven exchanges of the city of 
Buffalo: Seneca, Howard, Bryant, Park, Tupper, Amherst and 
South. 

The Pan-American exchange, for such is its name, has been ‘a busy 
and important one from the start, and its construction, installation 
and operation beset with manifold obstacles and difficulties. Never- 
theless it was about the first working exhibit on the grounds, and in 
that respect exerted considerable influence in the final consumma- 
tion of the construction of an Exposition that ranks second to none 
of its predecessors in interest, and at a third of the money ex- 
penditure. 





“‘Rheocrat’’ or Electric Current Regulator. 


In many electrical applications where apparatus is connected to 
direct-current constant-potential mains, it is often desirable to vary 
the quantity of current, and this has heretofore been accomplished by 
the use of resistance rheostats. The objection to this method of 
current regulation is the loss of energy which occurs in the resis- 
tance. For example, if the rheostat cuts down the current to half its 
value, 50 per cent of the energy supplied will be lost in the resis- 
tance. To overcome this objection is the object of an apparatus now 
being placed on the market by the Erie Exploration Company, 30 
Broad Street, New York, to which the name of “Rheocrat” has been 
given, and of which several types are illustrated herewith. 

Briefly, the principle of the apparatus consists in cutting off cur- 
rent from the receiving devices for a greater or less period of time, 
the intervals, however, following each other in such rapid succession 





FIG. I.—“RHEOCRAT.” 


that the effect of current on the receiving devices is practically the 
same as if a continuous current were flowing. 

Fig. 1 shows one form of the apparatus. A small electric motor of 
only sufficient power to overcome a small amount of friction drives 
a disk, on one side of which is secured a brush and on the other side 
of which a stationary brush bears, The movable brush passes over 
the fixed segments shown, and by means of the hand wheel at the 
right, these segments may be coupled together or the reverse. If all 
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five segments are coupled, a current corresponding to the full poten- 
tial of the circuit will pass through the stationary brush to the disk 
and thence through the movable brush to the segments all coupled 
together, finally going to the apparatus with which the regulator is 





FIG. 2.—DETAIL OF REGULATOR. 


connected. On the other hand, if all but one segment is uncoupled 
current will only pass during one-fifth of the time, thus reducing its 
mean value in that ratio. 

Fig. 2 shows a detail of another type of regulator. In this case 
the different insulated segments shown are coupled or uncoupled 
by means of a band connected with the drum shown at the base. 
Fig. 3 illustrates a current regulator for 10 different lines, this type 
being used with theater dimmers and in similar employments. 

In the use of devices in which the circuit is broken there is liable 
to be a spark, which is detrimental and destructive and otherwise ob- 
jectionable, and in order to avoid these disadvantages means are pro- 
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FIG. 3.—REGULATOR FOR TEN LINES. 


vided in the rheocrat for overcoming the effect of the spark. A num- 
ber of small segments are arranged at the point where the circuit is 
broken and connected between these segments are circuit-resistance 
devices, so that a series of resistances are introduced into the circuit 
before it is actually broken. By actual experiment it is found best 
to introduce into the circuit a relatively small resistance at first and 
to gradually increase the amount until the resistance is infinite or 
the break is completed. 

The rheocrat, it is stated, has been successfully applied on the 
largest types of motors. In the standard rheocrats now being fin- 
ished for the market, the Erie Exploration Company informs us that 
the sparking is entirely eliminated by a new system, which supersedes 
the resistance method. 





A Fire Chief’s Automobile. 





The instantaneity with which the services of a fire or police chief 
are often required is enough to recommend the automobile for such 
work, and hence it is not surprising to find that electric automobiles 
are already coming into favor for this duty. The vehicle illustrated 
herewith has been built for the fire chief of San Francisco, by the 
Electric Vehicle Company, who, after several orders of this nature, 
have adopted the present type as standard. It can make a speed 
of 15 miles an hour, and has a radius of 40 miles. Its emergency 
speed is 20 miles. The equipment is 40 cells of “Exide” battery, and 
two 1.65-hp motors, the batteries having a capacity of 112 ampere- 
hours. The total net weight is 2590 lbs., and the loading capacity is 
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600 lbs., or two passengers and kit of tools, etc. The wagon has a 
detachable box in the rear for tools, and is also provided with a 
readily detachable three-bow top. The usual finish is red and black, 
with black leather upholstery. The wagon is provided with a red 





AUTOMOBILE FOR FIRE CHIEF. 


headlight and an 11-inch mechanical gong. The tires are pneumatic, 
and the wheel base is 6814 inches, the tread being 51%. 


Ready-Dressed Mill Cogs. 








In the two accompanying illustrations are shown views of ready- 
dressed mill cogs manufactured by the N. P. Bowsher Company, 
South Bend, Ind. These cogs are real time-saving and economical 





FIG. I.—READY-DRESSED COGS. 


devices, and will be appreciated by every power user, who knows only 
too well the trouble and loss sustained when cogs are stripped from 
the core wheel. All that is required to make repairs is to drive the 





FIG. 2.—ONE OF THE COGS. 


ready-dressed cogs in place and key them, and then they are ready 
to run. Usually it is the custom to slip the core wheel from the shaft 
and send it to the factory to be refilled, but by the use of these cogs 
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this loss of time and expense is obviated by simply knocking out the 
old cogs and putting in the new. 

While the Bowsher Company has made a specialty of this line of 
work for years, it is also prepared to turn out blank-head cogs of 
superior quality. 





The “‘New American’? Central Energy Telephone. 





The central energy telephone shown herewith, while very compact, 
yet contains, conveniently arranged, all the essential parts of a 
larger model. It is equipped with a “gold” electrode transmitter 
and cordless arm. The transmitter is very powerful, has perfect 
articulation, and will transmit clearly and distinctly over the longest 
lines. The receiver is of the “Ameri- 
can-Samson” type, but of new de- 
sign, and has a hard rubber shell con- 
taining a double-pole horseshoe mag- 
net. A nickeled transmitter containing 
shell carries the magnets and coils, 
ensuring a positively locked adjust- 
ment. 

There are no binding posts, con- 
nection being made direct by means 
of German silver clamps on a fibre 
terminal block. The new long-lever 
self-contained switch-hook is mount- 
ed in a metal base, making it impos- 
sible to get out of adjustment. Neither 
is there any connection through the 
main spring or lever joint, the spring 
acting merely as a switching device. 
All moving contacts are, of course, 
tipped with platinum to insure per- 
fect connection. By moving a single retaining screw, the front of 
the telephone can be swung on hinges and the interior exposed for 
inspection or repair, if any should ever be necessary. 





CENTRAL ENERGY TELEPHONE. 





Cling Surface at the Pan-American. 





The Cling Surface Manufacturing Company, of Buffalo, has an 
operative exhibit in the Machinery and Transportation Building at 
the Pan-American Exposition, an illustration of which is presented 
herewith. Two dynamos are driven from the same pulley, by the 
same width and kind of belts. One has a belt treated with Cling 
Surface. The other has a plain untreated belt. The tension on both 





CLING SURFACE AT THE PAN-AMERICAN EXPOSITION. 


belts is the same as shown by dynamometer frames in which each 
machine is mounted. The voltage and speed are normal on the 
dynamo run by the belt treated with Cling Surface, as seen by the 
bright bank of lamps connected to it, while on the other dynamo 
the slip of the belt causes the lights to burn very dim, owing to the 
‘ow voltage. Switching arrangements are provided for reversing the 
connections and loads. The Cling Surface belt sags on top, as seen, 
howing that it is holding while the other belt has no sag. J. T. 
Haper is the engineer in charge of the tests, and William Dickson 
oung, secretary, and Albert D. Young are to be found much of the 
time at the exhibit. 
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Improved Enclosed Arc Lamps. 





The arc lamp illustrated herewith in Figs. 1 and 2 is the invention 
of Mr. George M. Lane, of Camden, N, J., and is the outgrowth of 
long and careful study and experiment. The improvements consist 
in novel mechanical construction and the addition of features that 
provide a perfect cut-out, electrical balance, and a control of the 
gases generated in the vacuum bulb. Great trouble has been expe- 
rienced in the fact that an excessive accumulation of gas in the 
vacuum bulb will either force the carbon upward and cause the lamp 
to cut-out, or generates an.excessive heat and melts the bulb. In 
this lamp this difficulty is met by the introduction of an automatic 
valve which will open when an excess of gas is generated, and close 
when the pressure is lessened, thereby maintaining the same pressure 
of gas at all times. The patents cover vacuum principles whereby 
the lamp will burn over 200 hours with one set of carbons. The 
cut-out is exceedingly simple, works entirely by gravity, and, it is 
claimed, cannot fail to work under the most trying conditions. No 
dash pot adjuncts are used, and all connections are so arranged that 
any part may be removed with an ordinary screw-driver. 

Mr. Lane, the inventor of this lamp, has been in the electrcial busi- 
ness for nearly 20 years. He organized the Asbury Park Electric 





FIGS. I AND 2.—ENCLOSED ARC LAMP, 


Light Company, in 1885, and acted as its secretary and superintendent 
for seven years. He was also connected with the American Electric 
Company, of New York, for a number of years. Since severing 
his connection with the Asbury Park Company he has devoted nearly 
all of his time to the study of a long-burning arc lamp for series cir- 
cuits, and believes he has attained his ideal in the present lamp. 





Successful Operation of the Boston Elevated. 





The Boston Elevated Railway Company, which has devoted much 
time and care to the proper equipment of the new elevated service, 
has had the road in operation a little more than one month with 
very gratifying results. The conditions existing there are most ex- 
acting and extremely severe upon the equipment. The Sprague 
multiple unit system which was adopted after the most exhaustive 
tests, has proven to be entirely satisfactory. 

A striking characteristic of this road is that at all stations, both on 
the elevated and in the subway, transfers are issued to surface lines. 
This makes the service unique, as nearly every station is practically 
a terminal, and the number of passengers getting on and off the 
trains at each station is far in excess of that if any other elevated 
service. 

The service has proven so popular that the 100 cars they have in 
operation are found to be insufficient for its requirements, and the 
company has just awarded the Sprague Electric Company a contract 
for 50 additional multiple unit equipments. The road was illus- 
trated in our pages June 15. 
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NEWS OF THE WEEK. 





Financial Intelligence. 


THE WEEK IN WALL STREET.—The money market was 
easier and seemed to have recovered from the effect of the panicky 
conditions of the past few weeks. The stock market was irregular 
and excedingly dull, although a declining tendency developed, ac- 
companied by greater activity. The general weakness of the market 
was aggravated by the reported damage to corn, the renewal of rate 
cutting in the West and talk of disagreement between the Morgan 
and Harriman interests. The United States Steel stocks declined on 
the labor troubles. The course of this stock had considerable influ- 
ence on the general list. The preferred stock declined from 965% to 
914, and the common from 47 to 41. The other industrials were 
apparently neglected. Electric and traction stocks were weak and 
suffered sharp declines. The heaviest decline in these combined 
classes was General Electric, which closed with a net loss of 16 
points, the sales being 6600 shares. Metropolitan Street Railway 
went down 7% points on sales of 27,340 shares and Brooklyn Rapid 
Transit lost 574 points; Manhattan Elevated dropped off 7 points 
and Western Union closed with a net loss of 2%. In outside securi- 
ties, the volume of business was comparatively light, but there were 
moderate recoveries from the declines of the previous week. Fol- 
lowing are the closing quotations at the four principal centers: 


NEW YORK. 
July 6. July 13. July 6. July 13. 
General Electric......... 265 249 Electric Vehicle. . ie 9 
Brooklyn Rapid Transit.. 82% 76 Electric Vehicle, pfd.. pa Bae 15 17 
Metropolitan Street Ry..173% 166 General Carriage........ 2 I 
American Tel. & Cable... — _ Illinois Elec. Veh. Tran. — 
Western Union Tel...... 92% 90 Hudson River Tel....... 120 120 
American Dist. Tel...... = —- - E. Elec. Veh. Tran... — 3 
Commercial Cable....... — 183 Y. Elec. Veh. Tran... 13 11 
ee eee 15 15 Tea, ve Tel.'Co. of Am... 4 
Electric Boat, pfd....... 44 40 Cs Ae Sas PRA 170 172 
Electric Lead Reduc’n... 2% 1% 
BOSTON. 


July 6. July 13. 


New England Telephone. — Erie Telephone.......... 





Mexican Telephone...... 2% General Electric, pfd... _ 
Westinghouse Electric... 68 GO, AML FG. BBG ads os cine — nae 
Westinghouse Elec., pid. *80 79% Boston Electric Light... —_ 
PHILADELPHIA. 

July 6. July 13. —_ 6. July 13. 
Electric Storage Battery. 85 — Philadelphia Electric. 5% 4% 
Elec. Storage Batt’y pid. 85 86 Pa. Electric Vehicle..... I 
Elec. Co. of America. 6% 6% Pa. Elec. Veh., pfd...... I -- 
General Electric Auto... — Am. Railways... Rieaione 42 39% 

CHICAGO. 

July 6. July 13. July 6. July 13. 
Chicago Edison......... — 176 Chicago Telep. Co....... 275 
Chicago City Ry........ sie 205 Union Traction......... 18% 16 
National Carbon. ‘ 164% Union Traction, pfd..... 60 58 
National ‘Carbon, ‘pid. : 87 86 Northwest Elev. com. =- 44 

* Asked. 


WORCESTER STREET RAILWAYS.—The Worcester Rail- 
ways & Investment Company has been organized to control the street 
railway systems centering in Worcester. The company has a capital 
of $6,000,000, and will purchase the stocks of the Worcester Con- 
solidated Street Railway Company, including the stock of the old Con- 
solidated Company, the Worcester & Suburban, the Leominster & 
Clinton, the Worcester & Marlboro and the Worcester Traction 
Company. Stockholders in the Worcester Traction Company are 
notified that for each five shares of their common stock they will be of- 
fered two shares of the Worcester Railway & Investment Company 
stock. For each 100 shares of Worcester Traction preferred stock the 
syndicate will give 105 shares of Investment Company’s stock, and 
in addition $3 per share in cash. Any holder of the preferred stock 
of the Worcester Traction Company who does not care to make the 
exchange may receive $108 per share in cash. More than five-sixths 
of the common stock has been deposited for exchange into the shares 
of the new company. Vermilye & Co. are the syndicate managers. 
The trustees of the new company are Colonel A. George Bullock, of 
Worcester; T. J. Coolidge, Jr., and Samuel Carr, of Boston; Hon. 
Stephen Salisbury, of Worcester, and William Read, of Vermilye & 
Co. These trustees are to hold the stock of the new company in trust 
after the manner of the Massachusetts Electric Companies. What- 
ever stock is not taken by the old stockholders will be offered to the 
public. The company is subject to Massachusetts laws, and the new 
stock is to pay 4% per cent and be free from taxes. The old stock 


was a 6 per cent stock, but was subject to taxation, reducing its in- 
come return to 4.35 per cent. 


LINCOLN (NEB.) GAS & ELECTRIC COMPANY.—The fol- 
lowing plan has been suggested by a committee composed of Emer- 
son McMillin, J. J. Emery, George R. Sheldon, F. T. White and 
W. F. Douthirt, in connection with reorganizing the Lincoln (Neb.) 
Gas & Electric Company: The organization of a new company, 
which shall assume the $333,000 Lincoln Gas Company’s 6s, and shall 
be authorized to create $1,500,000 new 5s and $2,250,000 new stock. 
Of the new bonds, $333,000 are to be reserved to retire the Gas Com- 
pany’s 6s at maturity and $367,000 held under proper restrictions for 
future improvements ; $935,000 also of the new stock to be placed in 
the treasury. The remainder of the new securities is issuable chiefly 
to take up the old securities and for cash on the following basis: 
Old stock ($675,000) exchangeable for new stock, dollar for dollar. 
Present consol 5s each $1,000 exchangeable for $750 in new bonds 
and $1,000 in new stock; or on payment of $300 per $1,000 bond in 
cash (20 per cent payable monthly July 1 to Nov. 1, inclusive) ; 
$1,300 in new bonds and $300 in new stock. Ninety per cent of the 
stock or consols have been deposited. 


DIVIDENDS.—Electric Company of America directors have de- 
clared a dividend of 25 cents per share, being 3% per cent on the paid 
in value of the stock out of the earnings for the six months ended 
June 30. The previous dividends have been 50 cents semi-annually. 
The dividend is payable July 31. The directors of the Brooklyn City 
Railroad Company have declared the regular quarterly dividend of 
2% per cent. The dividend will be payable about July 26. The 
Edison Electric Illuminating Company, of Boston, has declared a 
regular quarterly dividend of 2% per cent, payable Aug. 1. Ata 
meeting of directors of the Minneapolis General Electric Company, 
held July 6, a dividend of 3 per cent was declared, payable Aug. 1 on 
the preferred stock. 


GERMAN FINANCES.—A dispatch from Berlin of July 14 
says: “Many companies in the course of the week made discouraging 
reports, and the air was thick with unfavorable rumors. Yesterday's 
market was particularly depressed owing to the dividend announce- 
ment of the Schuckert Electrical Company, of Nuremberg, after the 
yearly balance sheet, recently issued, had shown net profits of more 
than 6,000,000 marks, and after a 10 per cent dividend had been pro- 
posed. The shares of the company fell 31 points in the week. Shares 
of other electrical companies also fell off.” The Schuckert stock has 
since recovered a little. 


ELECTRIC STORAGE BATTERY.—A director of the Electric 
Storage Company says: “We afe earning more than our dividends 
right along. In addition to our own property we have a large 
amount of stock in the Electric Vehicle Company, which is all paid 
for, and while the Vehicle Company has not been especially pros- 
perous in the past, we expect that it will be made so in the future 
through the use of the improved storage battery.” The Electric 
Storage has just paid quarterly dividends of 144 per cent each on 
both stocks, being the second declared on the 5 per cent basis. 


LONG-DISTANCE TELEPHONE LINES.—The Inter-Ocean 
Telephone & Telegraph Company has been incorporated with a capi- 
tal of $2,000,000 to connect Cleveland, Buffalo, New York City and 
other cities and villages in New York State. Directors are: Charles 
H. Stewart, Joel H. Fuller, Kern F. Gill, Bert C. Hubbell, Charles 
B. Stowe, of Cleveland; William T. Morriss, of Pen Yan, and 
Harry K. Brown, of Hornellsville, N. Y. 


CHARLESTON, W. VA.—The properties of the Charleston, W. 

a., Gas & Electric Company have now passed into the hands of 
Wheeling capitalists, the aggregate price paid being $4,300,000. The 
new owners will practically rebuild all the plants. It is rumored 
that the new company also has an option on the street car system. 


BRITISH TRACTION.—It is said that the British Electric Trac- 
tion Company, Limited, one of the pioneers of trolleys in Great 
Britain, will be partly controlled hereafter by Morgan interests. The 
capitalization will be increased to $2,000,000, and the company will 
develop franchises in various parts of the kingdom. 


INDEPENDENT WIRE COMPANY.—The Independent Wire 
Company, recently organized and composed of Pittsburg capitalists, 
has optioned go acres of land at Dravosburg, on the Monongahela 
River, opposite McKeesport, Pa., for $4,000 an acre, or $360,000, to 
be used for a new plant. 


GENERAL ELECTRIC.—It is stated that General Electric di- 
rectors succeeded in securing a quorum last week and held a meeting 
when the question of restoring the capital stock to the former amount 
was brought up, but no definite action was taken. 
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CENTRAL UNION TELEPHONE.—The directors of the Cen- 
tral Union Telephone Company will meet July 31 to consider plans 
for raising the $3,000,000 new capital, outlined in President Sabin’s 
recent circular. It is stated officially that 70 per cent of the stock- 
holders have agreed to accept any one of the three plans proposed by 
Mr. Sabin that he may decide is most advisable. Twenty per cent 
of the stockholders have made no reply, and it is presumed that the 
remaining 10 per cent protest against being forced into any plan that 
will cost them any more money on their stock. 


STREET RAILWAY BOND ISSUES.—The Railroad Commis- 
sioners of Massachusetts have authorized the Marlboro & West- 
boro Street Railway Company to issue $160,000 5 per cent 20-year 
mortgage bonds. The board has also issued a mandatory order au- 
thorizing the Lexington & Boston Street Railway Company to issue 
the $100,000 bonds authorized on June 27 at 4% per cent instead of 5 
per cent, as then ordered. 








Commerczal Intelligence. 


THE WEEK IN TRADE.—At this season of the year general 
trade conditions are measured largely by the crop situation, and the 
varied and conflicting reports concerning the latter last week re- 
sulted in a similar condition in trade in general. The varying com- 
mercial and industrial conditions render it difficult to state in a sen- 
tence what the actual situation is. In the Southwest conditions have 
been adversely affected by drought and hot wind reports; in the East 
business is of a midsummer character; in the Northwest it is quite 
active as a result of the excellent crop conditions, and in the Middle 
West and South the tenor of trade is about steady. In the iron and 
steel market the feeling is somewhat firmer, although the new busi- 
ness booked is of small volume. Structural material is active. The 
labor situation is yet unsettled. On Saturday last a strike was de- 
clared against the United States Steel corporation, and the magni- 
tude of the possibilities involved may be estimated from the fact 
that though only three mills are involved so far, not less than 140,- 
000 men, boys and girls may be idle for an indefinite period. The 
strike is not for wages, but for the “unionizing” of all the mills con- 
trolled by the corporation. The gross railway earnings for June, as 
reported by Bradstreet’s, aggregated $53,510,413, as compared with 
$50,107,621 for June last year, an increase of 6.8 per cent in favor of 
the month this year. From the same source of information we learn 
that the number of failures last week were 199, as against 145 the 
week previous, and 221 the same week last year. In the metal 
market copper remains unchanged as to quotations. The demand 
was better, owing to the necessity of consumers having to replenish 
their stock, which is depleted. Buyers had no difficulty in securing 
their requirements at current rates, which are 1654 a 1634 cents for 
Lake; 16% a 16% cents for electrolytic in cakes, wirebars and ingots; 
16a 16% cents in cathodes and 16% cents for casting copper. Lead 
is unchanged ; consumption continues very heavy, and a good business 
is reported. Quotations are: 4.27% a 4.32% cents at St. Louis, and 
4.32% a 4.37% cents at New York. 
good, and prices are strong. Ingots in New York in large lots com- 


mand $20.50 per ounce. 


LEAD CONSOLIDATION in Southeastern Missouri is said to 
be near completion. The new company will have a capitalization of 
$20,000,000, and will include the lead mines owned by the Guggen- 
heim Exploration Company, the Union Lead & Oil Company, Elec- 
tric Storage Battery Company, the properties of the Whitney-Ryan 
syndicate, Standard Oil interests, and those of Schley. It is stated 
that smelters and concentrators involving an expenditure of millions 
of dollars will be constructed at suitable places adjacent to the vari- 
ous mines. The theory that the new company would become a com- 
petitor of the American Smelting & Refining Company is not con- 
firmed. The latter company, which took over the Guggenheim in- 
terests, handles precious metal, whereas the new company is strictly 
devoted to lead. One peculiarity of the new corporation, which is 
expected to have an output of over 65,000,000 tons of pig lead a year, 
is that it will be operated by the Guggenheim Exploration Company, 
“hich now cares for numerous mining properties owned by foreign 
<apitalists. This company was formed a year and a half ago, with a 
capital stock of $6,000,000, and includes some very prominent for- 
cign banking interests in its directorate. 


TELEPHONE OUTPUT.—The American Telephone & Tele- 
graph Company gives out figures of its output of telephones for the 
fiscal month ended June 20. They make the greatest record in- 
rease in use of the Bell telephone of any month in the company’s 
vistory. No less than 96,300 instruments were put out in the month, 

° 40,687 more than in the same month last year; 34,221 were re- 
‘irned, leaving net output 62,079, an increase of 32,147. Three years 
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ago, in June, 1898, 14,321 instruments represented the net increase. 
For the first half of 1901, the gross output was 469,923, an increase 
of 123,777; net output 275,354, increase 65,868. That is, where the 
first five months this year showed but 29,731 increase in net output 
over last year, June alone increased 32,137. The total number of 
telephones now in hands of licensees under rental from the American 
Company is 2,228,170. It has more than doubled since 1898, when 
but 1,012,159 were outstanding June 20. 


ELEVATED RAILWAY MOTORS.—Unexpected delays are al- 
leged to have developed in the construction of the 100 new motor cars 
and their electrical equipment for the Manhattan Elevated Railroad 
Company, and the new rolling stock, which was to have been de- 
livered in August, will probably not be received before December. 
This, it is expected, will put forward the operation of elevated elec- 
tric trains until the first of the new year. Meanwhile, the wiring of 
the elevated structure is being pushed, and will probably be com- 
pleted before the new cars arrive. Chief Engineer Baker hoped to 
make a trial trip over the Second Avenue route in about three weeks 
The motors will be of General Electric make. 


STANDARD TELEPHONE & ELECTRIC,—At the annual 
meeting of the stockholders of this company recently held at Mad- 
ison, Wis., the capital stock of the company was fixed at $300,000, 
and the following officers were elected: Thomas H. Gill, attorney for 
the Wisconsin Central Railway, Milwaukee, president; A. L. Hutch- 
inson, of Weyauwega, Wis., president of the Independent Telephone 
Association of Wisconsin, vice-president and general manager, and 
E. W. Batchelder, of Madison, secretary and treasurer. These three 
officers constitute an executive board. The business of the company 
is in a prosperous condition, and the new officers are sparing no pains 
to perfect and increase the output. 


ELMER G. WILLYOUNG reports business unusually brisk for 
this time of the year, particularly in the line of photometers, portable 
and cable testing sets, and X-ray machines. Among important or- 
ders are those from the Renssalaer Polytechnic Institute for a num- 
ber of high class galvanometers and resistance boxes; the War De- 
partment, for a complete laboratory testing outfit; the Navy Depart- 
ment, for a station photometer, etc., etc. The General Electric lab- 
oratory at Schenectady also has placed an order for a very elab- 
orate oscillograph to cost over $1,000. This instrument will record 
curves of all variable electrical quantities, whether regular or irreg- 
ular, and of all frequencies up to 10,000 per second. 


SUBMARINE BOATS.—The Holland Torpedo Boat Company 
has notified the Trigg Shipbuilding Company that it can do nothing 
with the submarine torpedo boat Plunger now at Richmond, Va., 
and the boat will be made seaworthy and towed to New York. Ef- 
forts will be made by the Holland Company to remodel the boat 
with the use of electricity as motive power, as in the case of the 
Holland, which uses storage batteries. The boat was sent to Rich- 
mond by the Columbian Iron Works, of Baltimore, which had the 
contract for building the Plunger. The Government had paid $90,- 
000 to the builders, but the money was refunded as the Plunger never 


proved a success. 


SOUTHERN WATER POWER.—George J. Whitney, of Pitts- 
burg, has bought, for $93,000, about 20,000 acres in Stanley and Mont- 
gomery counties, North Carolina, from Dr. Dillon Brown, now of 
New York. Part of the property is the well-known narrows of the 
Yadkin, one of the greatest water-powers in the South. Mr. Whit- 
ney is the president of the Whitney Reduction Company, and it will 
at once develop this great power. 


PLANT FOR SOMERVILLE, MASS.—The contract for build- 
ing the new nine-panel alternating switchboard for the Somerville, 
Mass., Electric Light Company, has been awarded to S. B. Condit, 
Jr., & Co., of Boston. This switchboard will be supplied with oil 


‘switches and oil circuit breakers of the Elden design, and the new 


Elden single-phase-three-phase transfer switches, all manufactured 
by the same company. 

THE AMERICAN INSULATING MACHINE COMPANY has 
been formed for the manufacture and sale of insulating machinery 
and supplies, with offices at New Haven, Conn., and 940 North Third 
Street, Philadelphia. Thomas S. Reed, formerly of the American 
Electric Works at Providence, R. I., and Robert W. Withington, of 
Philadelphia, are interested in the new company. 


BIG WESTINGHOUSE ORDER.—It is stated that the West- 
inghouse works at Pittsburg are now fulfilling the largest contract 
for electrical machinery eyer undertaken by an American firm for 
installation in a European steel plant. It is worth about $250,000, 
and is for the Antwerp Steel Company. There are some fine West- 
inghouse plants in English steel works. 


AMSTERDAM CONTRACTS.—The municipality of Amster- 
dam, Holland, will receive bids until Sept. 2 for 140 electric railway 
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cars on the overhead trolley system, and about 5000 tons of tram 
rails with necessary accessories. Particulars may be obtained by 
addressing the director of the Municipal Tramways, 164 Nieuwe 
Achtergracht, Amsterdam. 


EXPORTS OF ELECTRICAL MATERIAL.—The following 
were the exports of electrical material from the port of New York 
for the week ended July 11: Antwerp—o7 packages electrical ma- 
terial, $2,680; 5 packages electrical material, $323. Argentine Re- 
public—186 packages electrical material, $7,245; 49 packages elec- 
trical machinery, $19,506. British East Indies—11 packages electrical 
material, $105; 54 packages electrical material, $2,806. Bilboa—57 
cases electrical material, $4,223. British Guiana—4 packages elec- 
trical material, $136. Bristol—g cases electrical machinery, $1,000. 
Berlin—2 cases electrical machinery, $750. Brazil—1 case electrical 
material, $208. British Australia—317 packages material, $10,411; 59 
packages electrical machinery, $10,120. British West Indies—8 pack- 
ages electrical material, $98. Central America—34 packages electrical 
material, $510. Cuba—17 cases electrical material, $550. Chili—119 
packages electrical material, $2,187. Gijon—5 packages electrical 
material, $226. Genoa—z24 packages electrical material, $2,063. Glas- 
gow—34 packages electrical machinery, $3,023. Havre—s9 cases elec- 
trical machinery, $1,783; 6 cases electrical material, $1,000; 7 
cases automobile parts, $295. Hayti—3 cases electrical ma- 
terial, $59. Hamburg—16 packages electrical machinery, $4,616; 
41 package~ electrical material, $917. . London—296 packages 
electrical machinery, $31,042; 168 packages electrical material, 
$6,225; 4 packages cable, $1,111. Liverpool—111 packages electrical 
machinery, $5,409; 5 packages cable, $2,657; 2 auto vehicles, $1,250. 
Milan—12 packages electrical material, $1,004. Mexico—74 cases 
electrical material, $3,458; 1 crate motor vehicles, $400; 1 box elec- 
trical machinery, 33. Madrid—1 case electrical material, $70. Man- 
chester—2 cases electrical machinery, $375; 1 case electrical ma- 
terial, $70. Newcastle—2 cases electrical material, $100. Naples— 
7 cases electrical material, $309. Peru—76 packages electrical ma- 
terial, $4,627. Santander—s cases electrical machinery, $508. South- 
ampton—3 cases electrical machinery, $124; 7 packages electrical ma- 
terial, $1,155. U. S. Colombia—53 packages electrical material, 
$1,573. Walsall—4 cases electrical material, $100. 


MR. NORMAN MACBETH, of the British cotton mill ma- 
chinery concern of MacBeth Bros. & Co., Limited, whose head- 
quarters are at Bolton, Lancashire, with branch establishments in 
Calcutta and Bombay, has been in the United States for the past 
few weeks, and sailed for Europe after making arrangements with 
the Stillwell-Bierce & Smith-Vaile Company, of Dayton, Ohio, the 
Atlas Engineering Works, of Indianapolis, Ind., etc., to handle their 
specialties in the British Indian market. The MacBeth concern has 
hitherto confined its attention to British manufactured machinery. 
It will now, however, trade in American equipment exclusively. 
Shortly after Mr. MacBeth’s return to India, it is understood, he 
will forward some fair-sized orders for electrical machinery, fans, 
etc., to local firms. 


APPARATUS FOR SPAIN.—The plant of La Electricista, the 
Spanish concern which furnished the city of Manila with electric 
light and is at present under process of extension, is to be equipped 
with cooling tower, condensers, pumping apparatus and a complete 
system of feed water heaters of a capacity of 2500 horse-power. 
These will be supplied by the Wheeler Condenser & Engineering 
Ccmpany, of New York City. A large steel smoke-stack has been 
ordered from the Philadelphia Engineering Works, of Philadelphia, 
Pa. These contracts were placed by the American electrical engi- 
neering and contracting firm of Bagnall & Hilles, whose headquarters 
are at Yokohama, with branch establishments in Singapore and 
Manila. 


APPARATUS FOR WASHINGTON.—Bids for supplying dy- 
namos and engines to be placed in the annex building of the De- 
partment of the Interior at Washington have been received as fol- 
lows: Westinghouse Electric Company, $14,715; Bullock Electric 
Manufacturing Company, $17,420; Carr Electric Company, $20,136; 
Edward Heaton & Co., $18,173; Thresher Electric Company, $17,- 
330; Crook, Horner & Co., $19,505; Western Electric Company, $17,- 
273: McCay Engineering Company, $16,655; McCay Engineering 
Company, $14,970; Ridgway Dynamo & Engine Company, $14,950; 
National Electric Supply Company, $17,898. The contract went to 
the Westinghouse Company. 


LARGE ORDER FOR INSTRUMENTS.—Through the Morris 
Electric Company, the New York agents of the Keystone Electrical 
Instrument Company. it is learned that the American Bicycle Com- 
pany, of New York, has ordered $26,000 worth of Keystone electrical 
indicating instruments. This is probably the largest contract for this 
special type of apparatus that has ever been given. The instruments 
are to be of the double type, comprising both an ammeter and volt- 
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meter, which has become standard for electric vehicle equipment, 
and the mechanism will be of the well-known Keystone design. 


MR. ARCHER HARMAN, managing director of the Ecuadorian 
Association, Limited, of 33 Wall Street, New York City, which is 
building the Guayaquil & Quito Railway in Ecuador, South America, 
sailed this week for Guayaquil. While there Mr. Harman will look 
into the question of establishing an electric traction system and 
lighting plant on a somewhat extensive scale. Guayaquil is the most 
flourishing seaport on the west coast of South America, and has a 
population of about 100,000. Mr. Harman, according to present ar- 
rangement, will be absent four months. 


STURTEVANT SHOPS.—The plans of the B. F. Sturtevant 
Ccempany so far as perfected for its new plant at Hyde Park, Mass., 
contemplate an engine and electrical shop of gallery type 120 ft. by 
400 ft., two buildings each 80 ft. by 400 ft., and three stories high for 
blowers, heaters, forges, galvanized iron work, exhaust heads, etc., 
and a foundry 120 ft. by 400 ft. In addition, independent office, 
power and pattern storage buildings are planned for. Fireproof or 
slow-burning construction will be the rule throughout, and the fire 
risk reduced to an absolute minimum. 


ALLIS-CHALMERS.—At a meeting of the board of directors of 


. the Allis-Chalmers Company in New York it was voted to spend 


$2,500,000 on the new plant at Milwaukee, Wis., and to invest $1,200,- 
000 in a new plant on the Atlantic Coast, for the manufacture of en- 
gines and mining machinery for foreign trade. The domestic engine 
building business will be concentrated at Milwaukee because of less 
liability to interruption from labor troubles in that city than in other 
large manufacturing centers. Mining machinery will still be made at 
Chicago. 


EDISON STORAGE BATTERY.—It is stated that several prom- 
inent capitalists have become interested in the $1,000,000 company 
which Mr. Edison has organized, including President Schwab and 
Director Gary, of the United States Steel Corporation, who, it is said, 
have $50,000 together; H. McK. Twombly, $200,000, and Samuel R. 
Callaway a smaller amount. Only $300,000 of the $1,000,000 stock 
has been issued to any one outside of Mr. Edison and a few of his 
close friends, the $300,000 being given as bonus to the subscribers 
for the $500,000 bonds. 


THE PACIFIC COAST PORTLAND CEMENT COMPANY, 
whose New York offices are located at 66 Broadway, is about to erect 
a $500,000 plant at Vancouver, B. C., which will entail an expenditure 
of between $75,00 and $100,000 for various electrical machinery, all 
of which is to be purchased in the United States. Mr. J. Keith 
Fisher is one of the influential parties interested in the enterprise. 
Mr. Warsap, the company’s engineer, is at present staying at the 
Everett House, Union Square. | 


TO TRY TO COMBINE AXLE WORKS.—It is stated that an- 
other attempt is being made to consolidate the vehicle axle and 
spring plants of the country. Options have been obtained, it is said, 
on plants valued at $10,000,000. Three Pittsburg concerns, including 
one large foundry company, will go into the combination. A similar 
attempt was made two years ago, but failed because of business de- 
pression. 


BALL ENGINE ORDERS.—The Minneapolis General Electric 
Company has placed an order with the Ball Engine Company, Erie, 
Pa., for one 700-hp vertical cross compound Corliss valve engine, 
and one 450-hp vertical cross compound single-valve engine. The 
Pennsylvania Railroad Company has ordered from the Ball Engine 
Company two 500-hp tandem compound engines, direct connected to 
Genera! Electric alternators. 


ELECTRIC LIGHT PLANT BOILERS.—The Oil City, Pa., 
Boiler Works, have sold 300-hp boilers, of Geary water-tube boilers, 
to the Paris Gas Light & Coke Company, Paris, Ill.; three 300-hp 
boilers to the Rock Island Plow Company, Rock Island, IIl.; two 
150-hp boilers to the Grinnell, Ia., Electric Light & Heat Power 
Company. 


MR. I. K. ROBINSON, of Iquique, Chili, who looks after the 
Westinghouse interests in Bolivia, Chili, Ecuador and Peru, South 
America, is at present in the United States with reference to some 
important contracts for electrical equipment about to be closed in 
that part of the world. Mr. Robinson is stopping at the Holland 
House. 


THE MORGAN-GARDNER ELECTRIC COMPANY, of Chi- 
cago, Ill, is this week making another substantial shipment to 
France. This time the purchaser is the Compagnie des Mines de 
Marles (Pas de Calais), Anchel. The shipment consists of electric 
haulage motors to be used for mining purposes. 
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OPELIKA, ALA.—The Southern Bell Telephone Company is rebuilding the 
telephone system of the town, and will give the town a modern plant. 

RIVERSIDE, CALIF.—-A mortgage has been filed for record in which the 
Sunset Telegraph and Telephone Company mortgages to the Old Colony Trust 
Company its lands, franchises, telephone systems, etc., to cover additional bonds 
issued by the company. The amount of the mortgage is $350,000. 


SPRINGFIELD, ILL.—The McNabb Mutual Telephone Company, of Mc- 
Nabb, has been incorporated. Capital stock, $2,500. Incorporators: John N. 
Wilson, W. L. Mills and Vivian Haws. 


CASEY, ILL.—The Shimel Telephone Company, Casey, Illy, has outgrown 
its clothes and is now rebuilding on a larger scale. It is modernizing its cen- 
tral office by installing switchboards and protective devices made by the Ster- 
ling Electric Company of Lafayette. 


JASPER, IND.—Livecly competition between the Cumberland Telephone Com- 
pany and the Dubois County Telephone Company has set in. The Cumberland 
Company has put in free boxes in the courthouse. A number of patrons have 
ordéred out the Cumberland telephones, substituting the Dubois County boxes 
on account of the free service it affords outside county limits. Competition in 
long-distance service is badly needed throughout Southern Indiana, and it is 
hoped that the present strife may result in reasonable rates to distant points. 


ELKHART, IND.—-Important steps have been taken to effect a consolida- 
tion of telephone companies in this section of the State. Fifteen independent 
telephone companies of Northern Indiana are proposing to consolidate under 
one financial management, though each is to retain its local individuality, with 
its local board of directors. The object is to be in better position to issue bonds, 
and otherwise finance the united properties. Most of the companies in the 
deal were prometed by Messrs. Barber and Bailey, of Ohio, the respective 
organizations having been formed at different times in the past eight yeers. 
The central authority of the combined companies will be in the American Home 
Telephone Company, the Elkhart & Goshen Company, entitled the Home Tele- 
phone Company, of Elkhart County, and the Richmond, Ind., company. The 
exchanges are to be connected by long-distance lines wherever connection does 
not already exist. It is believed that similar combinations or consolidations will 
occur in other parts of the State. The stock certificates of the Home Telephone 
Company, of Elkhart, which owns the independent lines at Elkhart and Goshen, 
is being converted into stock of the Amcrican Home Telephone Company, which 
is the name under which the consolidated fifteen companies of Northern Indi- 
ana will be financed. 


MONRDUE, MICH.—The Common Council has granted a franchise to the 
Stoddard Telephone Construction Company for a telephone system in this city. 
The company is composed of local capitalists and will connect with the lines 
of the United States Telephone Company. The new company will put in 
house telephones at $12 per year and business telephones at $24. 


WILMINGTON, N. C.—The Atlantic Coast Line Railway has made a con- 
tract with the Atlantic Electric Company to install a modern telephone system, 
connecting the company’s various buildings in Wilmington. The entire sys- 
tem will be owned by the railroad. 


UNION, S. C.—The City Council has granted a franchise to the Bell Tele- 
phone Company to operate a telephone system in Union, work to begin in six 
months or the franchise will be forfeited. 


JERSEY CITY, N. J.—At the recent annual meeting of the American Union 
Telegraph Company, of New Jersey, these officers were elected: Thomas T. 
Eckert, president; Charles A. Tinker, vice-president; Thomas F. Clark, secre- 
tary and treasurer; A. R. Brewer, J. B. Bertholf, Thomas F. Clark, Thomas 
T. Eckert and Charles A. Tinker, Board of Directors. 


PATERSON, N. J.—At the meeting of the Paterson Board of Aldermen 
last week a resolution was adopted requiring all telegraph, telephone, and elec- 
tric wires now strung overhead on Main and Market Streets to be placed 
under ground forthwith. There was also some discussion as to the advisability 
of compelling the trolley companies to place their wires under ground. Noth- 
ing, however, was decided in regard to this. 

SMITHVILLE SOUTH, L. L, N. Y¥.—The telephone service of the New 
York and New Jersey Telephone Company is being extended to this place. A 
number of subscribers have been secured and business will soon commence. 


ALBANY, N. Y.—At the recent meeting of directors of the Telephone, 
Telegraph & Cable Company, of America, James M. Thomas, of Cleveland, Ohio, 
president of the Independent Telephone Association of America, was elected 
president. It is stated that a movement has been begun in New Jersey to com- 
bine all the independent telephone companis in that State in the Interstate 
Telephone Company, a new company organized recently. A trunk system is 
contemplated, by which the local company will obtain an entrance into Phila- 
delphia. 

ALBANY, N. Y.—The Home Telephone Company, of Jamestown, N. Y., has 
been incorporated with a capital of $200,000 to operate a telephone system con- 
necting Jamestown, Lakewood, Celoron, Falconer, Mayville, Sinclairville, Frews- 
burg, Salamanca, Randolph, Gowanda and other towns in Cattaraugus and Chau- 
tauqua Counties, and Sugar Grove, Corry and other places in Warren and Erie 
counties, Pa. The directors are: Julius Ventrot, Jr., E. E. Nash, C. B. Selby 
and C. B. Devoe, of Warren, Ohio. P. G. Hoyt, M. N. Skiff and E. P. Put- 
nam, of Jamestown. 

OKLAHOMA CITY, OKLA.—The Long Distance Telephone Company, of 
Oklahoma City, with a capital stock of $5,000, was incorporated July 5. The 
directors are Geo. Todd, Oklahoma City; J. F. Noble, Shawnee, E. D. Nuns, 


Roff, Ind. Ter. 
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HARRISBURG, PA.—The Cowanshannock Independent Telephone Com- 
pany, of Rural Valley, Armstrong, has been incorporated; capital, $2,500. 


PITTSBURG, PA.—After many fruitless efforts the Federal Telephone Com- 
pany has at last succeeded in obtaining the right to enter the town of Greens- 
burg, Pa., on the condition, however, that 2 per cent. of the company’s gross 
earnings shall be turned into the borough treasury. 


CHAMBERSBURG, PA.—The Cumberland Valley Telephone & Telegraph 
Company has been sold to S. L. Johns, of McSherrystown; T. J. O'Neill, Harry 
N. Gitt and J. W. Gitt, of Hanover, for a price said to be nearly par, $25, for 
the $100,000 worth of stock. The line is 180 miles long and covers forty towns 
and villages in Franklin County. The same men own the Adams County, 
Hagerstown, Westminster and other lines, and all are to be combined. 


DOYLESTOWN, PA.—The Standard Telephone Company is extending its 
lines, and has about covered Bucks County, connection having been made with 
Bristol and Quakertown. The matter of connecting the Standard with the Key- 
stone, of Montgomery County, and with the Interstate line is only a question 
of time. When these connections are completed, there will be complete ser- 
vice through the Keystone Company, of Philadelphia, with the greater part of 
Eastern Pennsylvania and New Jersey. 


UNION CITY, TENN.—The Board of Aldermen of this city granted a twenty 
year franchise to the Southwestern Kentucky Independent Telephone Com- 
pany permitting the establishment here of two public telephone stations. No 
local exchange will be put in, the company merely giving Union City commu 
nication with West and Southwest Kentucky. 


AUSTIN, TEX.—The D. C. Telephone Company, of McKinney, has been in- 
corporated; capital stock, $10,000. Incorporators: J. B. Ray, W. A. Rhea and 
J. E. Mitchell. 


RICHMOND, TEXAS.—The Richmond-Damon Mount Telephone Company, 
of Richmond, has been incorporated; capital stock, $10,000. Incorporators, D. 
R. Peareson, John W. Moore, T. B. Wessendorff and others. 


GOOSE CREEK, W. VA.—The Independent Home Telephone Company, of 
Goose Creek, has been inco.porated; capital $5,000. Incorporators: R. T. Rhine- 


hart, B. Biell, D. E. Douglass, S. S. Cowell, J. B. Russell, A. C. Satterfield, J. 
A. Garrison, all of Goose Creek. 


NORFOLK, VA.—Judge R. R. Prentiss, of the Circuit Court, has decided 
that the Postal Telegraph Company is amenable to the city tax ordinance, which 
imposes a license tax of $250 per year and in addition $1 per pole on each pole 
and $1 on every hundred feet of conduit owned by the corporation in the city. 
The Postal Company claims that it is exempt under the Interstate Commerce 
law and will appeal the matter to the Supreme Court of Virginia. 


RICHMOND, VA.—tThe Bell Telephone Company, which has long been in a 
legal controversy with the city to continue to operate its plant here, has been 
defeated in the Board of Aldermen by a vote of 9 to 8. The board decided 
to lay the Bell petition for a franchise for thirty years on the table until after 
the decision of the United States Supreme Court, in which is now pending the 
case of the city against the Bell Company in the effort to run it out of the city. 
For years the Bell Company has been fighting the city, which gave the Rich- 
mond Telephone Company, composed largely of local capital, a franchise several 
years ago. . 


MADISON, WIS.—Articles of incorporation were filed by the Luxemburg 
Telephone Company to build telephone lines in Kewaunee and Brown counties. 
The capital stock is $1,000. The incorporators are Dr. Felix Moraux, F. H. 
Patterson, Peter Boucher and A. J. Peterson. 


SEATTLE, WASH.—The Seattle Automatic Telephone Company has notified 
the city that it is ready to show that it has 300 telephones in operation, as re- 
quired by its franchise. The company has purchased the stock of the other 
new company, ‘the Independent, which was recently granted a franchise, but 
has not done any construction work. Both were started to compete with the 
Sunset Company. The Automatic Company does not purpose to install an 
automatic system, but will take the name of the Independent. It is owned by 
Ohio capitalists. 


ELECTRIC LIGHT AND POWER. 


HUNTSVILLE, ALA.—A corps of surveyors has been put to work at 
Brownsboro by a syndicate of Eastern capitalists, which has been securing 
options on lands at that point with the intention of developing the water power 
of Flint River. 


BROWNSBORO, ALA.—It is reported that a deal will be closed within the 
next few weeks whereby a syndicate of Eastern capitalists will secure posses- 
sion of several hundred acres of land at Brownsboro, ten miles from Hunts- 
ville, Ala., upon which they will erect several industrial plants, to be operated 
by water-power, developed by the Flint River. The intention of the syndicate 
is to make Brownsboro an industrial town of some 5,000 inhabitants. Optiong 
have been taken on all desirable lands along the river, and a corps of engineers 
and surveyors are ascertaining the cost of developing the powe: of the river. 


LOS ANGELES, CALIF.—The California Power Company, which is asso- 
ciated with the Edison Electric Company, and a number of other power com- 
panies in Southern California, is beginning active work on the greatest elec- 
trical plant known in this section. Power is to be developed at four points on 
the Kern River, and brought to Los Angeles,” where it is expected that 60,000 
horse-power will eventually be delivered. 


SAN FRANCISCO, CALIF.—-Mr. William G. Payne, of Newport News. Va., 
recently deposited $20,000, as an option for 90 days.on the Equitable Gas Light 
Company and its alliec! concerns, the Equitable Pool and the Central “Sight & 
Power Company, all of San Francisco. The option, it is thought will be taken 
up by the syndicate represented by Mr. Payne. It is unofficially reported that 
an offer of $3,500,000 was made for the gas and electric plants controlled by 
the San Francisco Gas & Electric Company, but that the company refused to sell 
for less than $7,000,000. 
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SAN FRANCISCO, CALIF.—The Standard Electric Company, of Califor- 
nia, which is building a 140-mile transmission line, will undoubtedly be granted 
a permit to erect poles for lighting purposes on the outskirts of San Francisco. 
City Attorney Lane recently rendered an opinion in which he holds that should 
the company contemplate the sale of electric power it would be necessary to ob- 
tain a franchise from the Board of Supervisors and have the same sold to the 
highest bidder. For lighting alone this is not required. The main pole line 
is completed from Amador County to Redwood City. 

SAN FRANCISCO, CALIF.—The Central California Light & Power Com- 
pany, represented by John Martin, recently petitioned the Board of Super- 
visors of Marin County, Calif., for an electric franchise. The company asked 
for a 50-year franchise for the erection of pole lines, this to be preceded by a tem- 
porary franchise for 23 months, to enable construction work to be commenced 
within 6 months and rushed to completion. Light and power are to be sup- 
plied to all incorporated towns along the proposed transmission line, and it is 
reported that the company intends to construct an electric railway from Sau- 
salito to San Rafael. The Supervisors are inclined to limit the franchise to ten 
years and require all towns on the lines to be supplied with current. 

HARTFORD, CONN.--An increase of $25,000 in its capital has been voted 
by the Farmington River Power Company, making the total capital $150,000. 

COLUMBUS, GA.—The new cotton mill of the Columbus Manufacturing 
Company, with 25,000 spindles, has been started. This is the first mill in 
Georgia to be operated entirely by electricity. The power is obtained from 
the Falls of the Chattahoochee. 

HARRISBURG, ILL.—The electric light plant in this city was sold July 5 
to W. C. Thompson, of Chicago, for $15,000. 

CARROLLTON, ILL.--The City Council has made a contract with the 
Carrollton Electric Light & Power Company for street lighting for five years 
with 45 arc lights of 2000 candle-power, each light to cost $65 per year. 

GRANITE CITY, ILL.—Articles of incorporation of the Central Illumi- 
nating, Heating & Power Company, of Madison, IIl., were filed July 2. The capi- 
tal stock is $25,000. The stockholders and incorporators are: E. W. Hilker, 
Walter Roman and August Miller. 

INDIANAPOLIS, IND.—Suit has been brought to enjoin this city from 
awarding the proposed new electric lighting contract. Plaintiff charges that the 
specifications discriminate in favor of the Home Heating & Lighting Company 
and against the Indianapolis Light & Powzr Company and others that might bid. 
The specifications provide that the conuits of the successful bidder must be 
three feet under ground, whereas, the plaintiff's are but two feet under ground. 
Also that a new plant must be erected, thur discriminating against the plaintiff's 
old plant. It is generally believed that the sourt will issue the order. 

DETROIT, MICH.—The G. W. Young Light & Power Company has been 
succeeded by the Detroit Electric Light Company. 

MANISTEE, MICH.-——At the special election for the purpose of deciding 
whether bonds for $125,000 should be issued for the purpose of building or 
purchasing a lighting plant, as authorized by the last legislature, the affimative 
was carried by a majority of 25 votes. 

ST. LOUIS, MO.—The Citizen’s Electric Light & Power Company has com- 
menced the clearing up of the site of the St. Louis Elevator and Storage Com- 
pany recently bought by it, and work will soon begin on building the most ex- 
tensive power plant in the city. 

FAYETTEVILLE, N. C.—The Board of Aldermen has authorized an issue 
of $7,000 of electric light bonds. Part of this sum will be used to establish a 
lighting plant for the city. It is said that the Fayetteville Ice Company will 
have the contract for furnishing the building and supplying the power, at $170 
per month. 

TRENTON, N. J.—The Stilwell Light Company, Camden, N. J., 
Incorporators: A. H. Stilwell, O. O. 


has been 


incorporated; capital, $100,000. Dryden, 


Wm. Tice. 


GLACE BAY, N. S.—At a recent meeting of the citizers of this place, it was 
decided to borrow $30,000 mainly for the purpose of installing an electric light 


plant for the town. 


SYRACUSE, N. Y.—A certificate of merger of the Electric Light & Power 
Company, of Syracuse, and the Underground Electric Wire Company, with the 
new Syracuse Lighting Company, has been filed with the Secretary of State, 
as well as a ¢ertificate extending the business interests of the Syracuse Light- 
ing Company to include the supplying of steam to consumers from a central 
station through pipes laid in the public streets. 


OTTAWA, ONT.—According to the statement of the water lot.owners at the 
Chaudiere Falls, Ottawa, within probably two years all that will be left of the 
great falls that Champlain loved, that the Indians worshipped, and that now 
lights and furnishes power fer the capital of the Dominion, will be a black and 
yawning gorge of rock. It is proposed to turn every drop of water that passes 
over the Chaudiere to industrial uses. The new power canals that the Ottawa 
Power Company has asked permission to build, will take a great deal of the 
surplus water, while other projected improvements and works, it is expected, 
will absorb all that remains. 


PITTSBURG, PA.—The town of Greensburg and vicinity, 28 miles from 
this city, will shortly establish a new electric power company, which is to be 
known as the Allegheny & Westmoreland Heat, Light & Power Company. It 
is proposed to supply heat, light and power within a radius of 25 miles of Greens- 
burg. Mr. C. S. Knight, of Ft. Wayne, Ind., is at the head of the new com- 
pany and work is to begin immediately. 


KNOXVILLE, TENN.—A deal has been closed by which the Knoxville 
Power Company will erect a plant to cost about $800,000, on the Little Tennessee 


River. Colonel John Bogart has the plans and specifications in hand. 


RICHMOND, VA.—The Kichmond Locomotive Works are erecting a new 
power-house at a cost of $21,000, equipped with machinery to enable them to use 
current generated from the Jaines River, by the Virginia Electrical Railway & 


Development Company. 
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NORFOLK, VA:—A franchise has been granted to the Bay Shore Terminal 
Company, for a consideration of $30,000. The application of the Norfolk Heat, 
Light & Power Company was turned down. The present street tailway, which 
is owned by the Williams syndicate, which also owns the Seaboard Air Line, 
values its franchise at $600,000. 


SPOKANE, WASH.—It is proposed to dam a river near here and thereby 
obtain for electrical power generation a head of 40 feet, the flow being 120,000 
cubic feet per minute. Some of the power is to be transmitted nine miles to 
mills, smelters, quarries, etc., and for lighting. It is also proposed to build and 
operate a 16-mile electric railway for freight and passengers. 


CHARLESTOWN, W. VA.—C. H. Ewing and others, owners of the elec- 
tric light plant at Charlestown have recently purchased a fine water power on 
the Shenandoah River about four and a half miles from the town, and will 
utilize this power, which was formerly used by the Watson Woolen Mills, to 
operate the plant. The falls are about 14 feet in the gorge and can be in- 
creased about 4 feet without flooding the county road or adjoining property. 
There is a minimum of about 1000 horse-power available. Half a mile below 
is another fall of nearly 18 feet, which is to be developed by a company of 
Baltimore capitalists, mention of which was made in these pages some months 


ago. 





_ THE ELECTRIC RAILWAY. 





.SAN FRANCISCO, CALIF.—It is said that the Baltimore syndicate, which 
recently purchased the San Francisco & San Mateo Electric Railway, has 
secured the Sutter and Larkins Street lines as well as those formerly con- 
trolled by Mr. A. Sutro. The system will compete with the Market Street sys- 
tem, which is controlled by Southern Pacific. The California Street line and the 
San Mateo line run to within one block of the Market Street ferries and the 
lines take in all the popular resorts. Possibly another consolidation may 


follow. 


NEW HAVEN, CONN.—The Fair Haven & Westville Railroad Company 
has increased its capital stock from $2,500,000 to $3,000,000 for the purpose of 
clearing up its floating indebtedness and the building of an extension to Derby. 


NEW HAVEN, CONN.—-The Connecticut Lighting & Railway Company, 
which is owned by the United Gas Improvement Company of Philadelphia, has 
purchased the newly chartered Cheshire Street Railway. Work on the road 
will be begun soon, which, when completed, will connect Waterbury and New 
Haven. 

WASHINGTON, D. C.—Construction work is expected to begin within a 
few weeks on a trolley system which is intended to give new transportation 
facilities to three sections of Pennsylvania, and to open a route from Gettys- 
burg across the center of Maryland to Washington. The plans contemplate 
the building of 332 miles of line. It is expected that part of the system will be 
in operation by November 1. This big line will be built by the Baltimore, West- 
minster & Gettysburg Street Railway; the Montgomery, Doylestown & New 
Hope Railway; the Centre & Clearfield Railway, and the Ambler & Jenkintown 
Railway. Charters for the four companies have been obtained at Harrisburg. 
The Baltimore, Westminster & Gettysburg Company will build and operate the 
section of its system which lies in Maryland under a charter issued in that 
State, which permits it to carry freight as well as passengers. 


FRANKLIN, IND.—It is reported that the opening of the electric railway 
extension between Indianapolis and this city has practically killed the steam 
line competition. 

INDIANAPOLIS, IND.—The Fountain-Warren Traction Company, canital 
$300,000, has filed articles of incorporation. The directors are: Charles H. 
McCabe, Covington; Harry C. Martin, Attica; Albert E. Harris, Covington; 
Morris Herzog, Covington, and William H. Luke, Covington. 

INDIANAPOLIS, IND.—The Northern Indiana & Ohio Traction Company, 
capital $50,000, has been incorporated. It proposes to build an electric road 
from Angola east to the State line. The road will be ten miles long. Newton 
W. Gilbert, of Angola, is one of the directors. 

ASHEVILLE, N. C.—Judge H. B. Stevens, one of the attorneys of the 
Asheville and Weaverville Electric Railway, announces that the work of grading 
and track laying will be started July 8. Bids on construction are now being 
considered and the contract will be let very soon. 

COOPERSTOWN, N. Y.—The Oneonta, Cooperstown & Richfield Springs 
Electric Railway Company has increased its capital from $750,000 to $1,000,000. 

ALBANY, N. Y¥.—The Rochester Railway Company has filed with the Secre- 
tary of State a certificate of extension of route in Seneca Park and Genesee 
Valley Park, Rochester. 

SAUGERTIES, N. Y.—-The Catskill Mountain Traction Company has been 
incorporated, with principal office at Saugerties, to operate the electric street 
railroad, 15 miles long, from the steamboat dock in Saugerties and from the 
United States lighthouse at the mouth of Esopus Creek to a point where the 
Otis elevating railroad intersects the public highway leading from Palenville to 
Cairo. Capital, $300,000. Directors: Hakins A. Tucker, Arthur E. Wahadt, 
Gustav S. Dorwine, Robert C. McCormick, Joseph M. Keating, Charles P. 
Blaney, Joseph Kelly, Herman F. Lee and G. Louis Meade, all of New York. 
It is expected that the new road will reduce time between New York and the 
mountains by over an hour. 

CINCINNATI, OHIO.—A large central power station is to be erected by 
the Cincinnati Traction Company to take the place of the widely scattered power 
stations throughout the city. 

URBANA, OHIO.—-The Dayton, Springfield & Urbana Railroad Company 
has commenced coristruction work on a spur line from the main line to the 
camp meeting grounds near the city. 

WARREN, OHIO.—Work has been started on the extension of the Ma- 
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honing Valley Railway Company’s line from Warren to Leavittsburg. The 
line will be in operation by September 1. 


KENTON, OHIO.—The Kenton City Council has granted a franchise 
through town to the Findlay & Southern Railway Company, which proposes 
to build a road from Findlay to Columbus. 


TOLEDO, OHIO.—Riggs & Sherman have been appointed chief engineers 
for the Miami Valley Railway Company, which operates a line from Troy 
to Piqua, and which is preparing to extend to Minister. 


DELAWARE, OHIO.---The Delaware Street Railway Company has been 
bought by the Columbus, Delaware & Northern Interurban Railway Company. 
The road will be extended to Greenwood Lake and Stratford. 


CINCINNATI, OHIO.—The Mill Creek Valley Railway Company was 
placed in operation from Cincinnati to Springdale last week. The entire line 
from Cincinnati to Hamilton will be in operation by August 1. 


MIDDLETOWN, OHIO.—Ground has been broken near this point for the 
trolley line being built along the banks of the canal by the Miami & Erie 
Canal Transportation Company, for the purpose of towing canal boats. 


PATASKALA, OHIO.—-The Columbus & Granville Railway Company has 
applied for a franchise through this village. The company has secured a 
franchise from the county and will have to commence work within four months. 

CINCINNATI, OHIO,—The linemen of the Cincinnati Traction Company 
have inaugurated a strike which is seriously interfering with traffic. The com- 
pany stands firm, however, and the prospects are that no concession will be 
made. 

UPPER SANDUSKY, OHIO.—At a citizens’ mass meeting held a few 
evenings ago, a committee was appointed for the purpose of securing a right 
of way through the village and township, for the Findlay & Marion Railway 
Company. 

CINCINNATI, OHIO.—Work on the Dayton & Western Traction line from 
Eaton to Richmond, Ind., is at a standstill. It is understood there is a hitch 
in the terms of the franchise. If this franchise can not be secured, it is in- 
tended to arrange for private rights of way. 

CINCINNATI, OHIO.—Cincinnati is to be connected with Dayton and 
Lebanon by a new traction line, opening up a new territory to interurban 
traffic. The Rapid Railway Company has been incorporated by G. R. Scrugham, 
W. E. Hutton, John M. Kennedy, Lee H. Brooks and C. H. Davis. 


CLEVELAND, OHIO.—The Columbus, Newark & Eastern Traction Com- 
pany has been incorporated, with $10,000 temporary capital stock, by R. H. 
York, H. J. Uhl, A. G. Collins, Martin Horr and A. R. Horr, of Cleveland. 
The company proposes to build a line from Columbus to Newark. A road is 
already under construction over this route. 


TOLEDO, OHIO.—Two new electric line extensions were placed in oper- 
ation last week. They are the Monroe Piers extension of the Toledo & 
Monroe Railway and the Waterville extension of the Toledo & Maumee Valley 
Railway Company. The new extension to Whitehouse being built by the latter 
company will be pushed to completion as soon as possible. 


EAST LIVERPOOL, OHIO.—It is now believed that the section of the 
Salem, Lisbon & East Liverpool Railway between Lisbon and East Liverpool 
will never be built. It is understood that the engineers who have been over 
the proposed route have pronounced it impracticable on account of numerous 
hills. The road is promoted by Haight & Smith, of Cleveland. 


CLEVELAND, OHIO.—The Marysville, Delaware, Sudbury & Mt. Vernon 
Railway Company has been incorporated by J. W. Holcomb, of Cleveland; F. 
1D. Simons, T. A. Simons and G. E. Miles, of Columbus and B. L. McElroy, of 
Mt. Vernon. Temporary capital stock, $10,000, to be increased later to 
$1,000,000. The same people are building the Columbus, Delaware & Marion 
Railway, and the new road will cross the former at right angles at Marion, ex- 
tending from Marysville to Mt. Vernon. 


CLEVELAND, OHIO.—Three of the suburban lines have followed the ex- 
ample of the Cleveland Electric Railway Company and the Cleveland City 
Railway Company in raising the wages of employes. General Manager Palmer 
of the Cleveland & Eastern Railway and the Cleveland & Chagrin Falls Rail- 
way has increased the wages of men from one to two cents an hour, the pres- 
ent limit being 20 cents an hour. The Cleveiand, Elyria & Western Railway 
Company has increased the wages of men from $50 to $55 for new men and 
from $55 to $60 for old men. 


SANDUSKY, OHIO.—The Sandusky, Clyde, Tiffin & Southern Railway, 
heretofore known as the Sandusky, Tiffin & Clyde Railway, has been incor- 
porated with $10,000 by J. C. Parker, Ira S. Comstock, H. W. Johnson and 
George L. Butler. The company has commenced grading on a line from. 
Sandusky to Tiffin. The company is meeting with difficulty in securing a fran- 
chise through the center of Clyde, as the Council is demanding all kinds of 
concessions. The company has announced it will build around Clyde rather 
than grant all that is demanded. 


CLEVELAND, OHIO.—The officials of the Cleveland City Railway Com- 
pany and the Cleveland Electric Railway Company are endeavoring to ar- 
r-nge several new routes in the business section of the city in order to relieve 
the conjested condition of the public square, and especially to take care of the 
increased traffic consequent with the G. A. R. encampment, to be held next 
month. Several new loops are under consideration. The companies have 
agreed to build several shelter sheds or waiting rooms on the Public Square 
for the convenience of those who are waiting for cars. 

BOWLING GREEN, OHIO.—-The Lake Erie, Bowling Green & Napoleon 
Railway Company, which was recently incorporated, has organized as follows: 
Directors: L. Black, W. H. McMillen, D. E. Whipple, A. Forney, F. W. Rog- 
ers, C. W. Solelether, J. H. Whitehead, W. M. Tuller, R. A. Beatty, R. S. 
Parker, M. Hobart, B. E. James, A. E. Royce, E. M. Fries and S. C. Schene. 
Officers: President, L. Black; Vice-President, W. M. Tuller; Secretary, E. M. 
Freis; Treasurer, A. Forney; Executive Committee, L. Black, M. Hobart, R. A. 
Beatty, D. B. Whipple and A. E. Royce. 


CLEVELAND, OHIO.—The annual meeting of the directors of the West- 
ern Ohio Railway Company was held last week. Because. of the increase in 
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the length of the line General Manager F. D. Carpenter was relieved of some 
of his burdens by the appointment of Mr. D. W. Pell as superintendent of con- 
struction. Mr. H. W. Lang was elected secretary. The road is practically 
completed between Lima and Wapakoneta. About 44 miles are under con- 
struction or completed, and when completed the road will be 109 miles in length. 
All but about 10 miles of right of way have been secured. 


CLEVELAND, OHIO.—It is anticipated that within another year the 
street railroad interests controlled by the Everett-Mopre syndicate will have 
an earning capacity of $1,000,000 per month. At the present time the earnings 
of the lines controlled by the syndicate are in the neighborhood of $750,000 
every thirty days. As compared with its earnings of a year ago the syndicate 
shows an increase of $62,803.31. The total earnings of the Detroit United 
Railway Company, the Toledo Traction Company, the Cleveland Electric Railway 
Company, the Northern Ohio Traction Company, the Cleveland, Painesville 
& Eastern Company, the Cleveland & Chagrin galls Company and the San- 
dusky & Interurban Company were $501,672.90. Of the half million dollars, 
the Detroit United contributed $246,143; the Toledo Traction Company 
$85,158.25, the Toledo Lighting Company $25,000, and the Cleveland Elec- 
tric Railway Company $198,000. 

EL PASO, TEX.—AIl the mule car lines and two electric light plants of El 
Paso and Juarez, Mexico, have passed into the hands of E. W. Davis, T. N. 
Barnsdill and C. R. Burchatt, of Pittsburg. It is the purpose of the purchasers 
to abandon the mule system and run trolley cars. 

MILWAUKEE, WIS.—The Wisconsin Inter-Lake Electric Railway Com- 
pany has incorporated to build lines connecting Wisconsin lakes. The com- 
pany is said to be backed by North American interests. 





THE AUTOMOBILE. 


CINCINNATI RUN.—The second run of the season was made recently by 
the Cincinnati Automobile Club, which now has a membership of about 30. 
The members were very agréeably entertained by Mr. W. H. Anderson at his 
Sharon home. 

THE NATIONAL VEHICLE COMPANY, of Indianapolis, has filed articles 
of incorporation. It has a capital stock of $150,000. This company has been 
operating under the pame of the National Automobile & Electric Company. It 
proposes to manufacture all kinds of automobiles, carriages, etc. The directors 
are A. C. Newby, C. E. Test, Robert Martindale, H. T. Hearsey and L. S. 
Dow. 

TO MOVE AUTOMOBILE PLANT.—W. H. Starkweather, president of the 
Milwaukee Automobile Company, has been in conference with officers of the 
Industrial Bureau of Milwaukee. It is practicallly determined that the com- 
pany’s plant will be removed here, the superior shipping facilities and better 
opportunities for getting material, offering enough inducements to Mr. Stark- 
weather to consider such a change. 

THE BAGGAGE QUESTION.—Automobiles are not to be carried in bag- 
gage cars on ordinary passenger trains as excess baggage. This is the decision 
of two members of a special committee appointed by the Western Passenger 
Association to investigate the transportation of automobiles. A minority of the 
committee favors the transportation of motor cycles and motor tricycles, but 
other members say that they are too heavy and cumbersome and occupy too 
much space in baggage cars. 

NEW ENGLAND.—tThe final statutory step necessary to the dissolution of 
the New England Electric Vehicle & Transportation Company will be taken on 
Wednesday morning, July 17. The trustees in dissolution will meet gn that 
date and will take action upon the first dividend in liquidation, which it is ex- 
pected will be paid early in August. The transfer books of the company will 
be closed at the close of business Tuesday, July 16, and no certificates can be 
transferred on the books of the company after that date. 








NEW INDUSTRIAL COMPANIES. 


ELECTRO-SURGICAL INSTRUMENT COMPANY, of Rochester, N. Y., 
has been formed with a capital stock of $30,000, with H. Koch, H. Behn and W. 
F. Maitre, of Rochester, as directors. 

TRENTON, N. J.—The United States Power Company, of Jersey City, N. J., 
has been incorporated to manufacture engines, etc.; capital, $250,000. Incor- 
porators: J. Wesley Allison, Kenneth K, McLaren and William Milnes Maloy. 

WORCESTER, MASS.—The Worcester Railway &. Investment Company, 
with $6,000,000 capital, backed by Vermilye & Company, of ‘New York, has 
been organized to finance the new system of street railways which has been 
established near Worcester. 





LEGAL. 


THE RIGHT TO USE INDEPENDENT TELEPHONE SERVICE.—The 
South Carolina Supreme Court has rendered a decision in favor of a Spartan- 
burg merchant, holding that a telephone company cannot deny the use of its 
instruments to an applicant because he persists in using the lines of a rival 
The case grew out of a fight between the Bell Telephone Company 


company. 
Gwynn used the telephones of 


and the Citizens’ Telephone Company. J. B. 
both companies, but the home concern ordered him to discontinue the Bell, and 
on his refusal it removed its instrument from his store. Gwynn applied to 
Judge Buchanan for a writ of mandamus to restore the telephone. This was 


refused. The case then went to the Supreme Court, and was decided in favor 


of the plaintiff. 

EDISON KINETOSCOPE SUSTAINED.—This week Judge Wheeler in 
the United States Circuit Court for the Southern District of New York, has 
handed down a decision broadly sustaining the Edison kinetoscope patents. 
Suit was brought by Mr, Edison against the American Mutoscope Company 





8s, ane gets pelo age wah oasis 





mes Sg ssa 
ems uate ke 


sneproeita 


Soe 


RES BEE 


# 





122 ELECTRICAL WORLD anv ENGINEER. 


and “Continuous Performance” Keith in the United States Circuit Court for 
the Southern District of New York. The case was argued last December be- 
fore Judge*Wheeler, Messrs F. P. Fish, R. N. Dyer and S, O. Edmonds, ap- 
pearing for the complainant, and T. B. Kerr and Parker W. Page for the de- 
fendants. The patent in suit was No. 589,168, granted Aug. 31, 1897, to Mr. 
Edison, and its claims alleged to be infringed are Nos. 1, 2, 3 and 5. The 
three apparatus claims deal with the picture taking machine, viz., the single- 
lens camera, the single tape-like film and the rapid feed movement for feeding 
the film and turning on and off the light. The fifth claim embodies the un- 
broken translucent film with the pictures on it. Judge Wheeler remarks that 
“the defendant appears to have taken the substance of the invention covered by 
these claims.” 





OBITUARY. 


* stacey 

MR. THEODORE MOSS.—The death occurred at Seabright, N. J., on July 
13, of Theodore Moss, proprietor of Wallack’s Theatre, and for so many years 
associated at the old Star Theatre with Lester Wallack the elder as business 
manager and as capitalist. Mr. Moss was at once time a Subway Commissioner 
of this city. 

MR. A. F. SEEBERGER.—We regret to note that Anthony F. Seeberger, 
one of the originators of the Edison Company in Chicago, Collector of the Port 
under the first Cleveland Administration, treasurer of the World’s Columbian 
Exposition, and connected in many ways with the growth and development of 
Chicago, died last week in Des Moines, Ia., at the home of his brother, John D. 
Seeberger. ; 

MR. J. H. CHEEVER.—We regret to note that Mr. John H. Cheever, Presi- 
dent of the New York Belting and Packing and the Mechanical Rubber Com- 
panies, died last week at his home at Wave Crest, Far Rockaway. He was 77 
years old and had been an invalid for six years. He was one of the pioneers 
in making Far Rockaway a country home place for well-to-do New York business 
men, and he had lived there himself nearly forty years. His wife and four 
children survive him—John Cheever. who is with the banking firm of H. W. 
Poor & Company; H. Durant Cheever, manager and director of the Okonite 
Company; Mrs, John E. Cowdin, wife of the well-known polo player, and an 
unmarried daughter, Miss Elizabeth Cheever. Mr. Cheever was a member 
of the Union Club, the Century Association, the National Academy of Design, 
the Metropolitan Museum of Art and the New Englané Society, and was very 
highly esteemed in the social and business circles of Greater New York. 





PERSONAL. 


MR. E. A. LESLIE has taken up the engineering end of the Brooklyn Edison 
system since Mr. Barstow’s resignation. 

MR. LAMAR LYNDON, the electrical engineer, has removed his office from 
95 Liberty Street, New York City, to room 2317 in the Park Row Building. 

MR. A. M. BARRON, 164 Dearborn Street, Chicago, has been retained as 
consulting engineer by the Georgetown Water, Gas, Electric & Power Com- 
pany, Georgetown, Ky. 

MR. W. S. ROWE, of the First National Bank, Cincinnati, Ohio, has been 
elected a member of the Board of Directors of the Bullock Electric Manufac- 
turing Company, Cincinnati, Ohio. 

MR. ARTHUR L. MUDGE, electrical engineer of the Grand Trunk Railroad, 
was a visitor from Montreal to New York last week, and an interested observer 
of recent electrical developments hereabouts. 

MR. C. L. EDGAR, president of the Boston Edison Company, having suc- 
cessfully closed up the consolidation with the Boston Electric Light Company, 
is going abroad with his family this week for a swing around Europe. 

MR. C. T. YERKES presided last week at the annual dinner of the Salters’ 


Company in London, and contributed $3,000 to the Royal Asylum of St. Anne, 
which is maintained by that guild, ninth in importance among the livery com- 
panies. 


BETHELL-HARTSUFF.—Mr. Frank Hopkins Bethell, contract agent of the 
New York Telephone Company, was married on July 6 at the Park Avenue 
Hotel, New York City, to Miss Florence Alice Hartsuff, a daughter of Colonel 
A. Hartsuff, U. S. A., retired. ° 

MR. GEORGE E. WELLS, formerly with the Wagner Electric Manufacturing 
Company, has formed a partnership with E. Ruebel, consulting engineer, St. 
Louis. The new firm will be known as Ruebel & Wells, and will have offices at 
1112 Chemical Building, St. Louis. 

MR. C. G. Y. King, of the engineering staff of the Chicago Edison Com- 
pany has been a visitor to New York, etc., the past week on an important 
errand connected with securing apparatus for needed extensions. The o.siput 
of the company continues to grow rapidly. 

MR. R. M. MANSFIELD, superintendent of the Babylon Electric Light 
Company, Long Island, while riding his motor cycle was thrown with great 
force against a telephone pole. He was badly cut and bruised, and it was at 
first feared he was seriously injured, but has since recovered. 

PRESIDENT J. M. THOMAS, of the Telephone, Telegraph & Cable Com- 
pany of America, says the company will construct and operate an independent 
telephone system in New York and Boston with a long distance trunk line be- 
tween the two cities. The construction contemplated will cost about $9,000,000. 

MR. C. GARDON REEL, who until recently has been practising as a con- 
sulting engineer in St. Louis, has been elected vice-president of the Kingston 
Consolidated Railroads of Kingston, N. Y., and hereafter will be in charge 0” 
It will be necessary to build a 


those pr 


perties and of other engineering work. 
station to provide power for the consolidated roads, which are doing 


new power 


‘ 
more business than ever before, 


MR. ROBERT LEWIS AMES, of Washington, has joined the Chicago legal 
firm of Jones & Addington, well known in electrical circles, to assist them in 
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patent law causes. Mr. Ames is a Columbian University graduate in law, and 
of the University of Michigan in engineering.. The firm have also opened an 
office at 7 Wall Street, New York, where Mr. Seward Davis, a member of the 
New York bar, is associated with them. 

MR. ALFRED KNIGHT for several years Assistant Secretary of the Cincin- 
nati Edison Electric Company, has resigned to accept a responsible post with 
Fleischmann & Company. Mr. Knight has been one of the most active officials 
in the several transactions which resulted in a combination of interests between 
the Cincinnati Edison Company and the Cincinnati Gaslight & Coke Com- 
pany. 

MR. W. S. BARSTOW, who resigned recently as electrical engineer of the 
Brooklyn Edison system which he has been engaged for twelve years in building 
up into a fine property, has taken a long needed rest among the mountains and 
lakes of New Hampshire and will stay in absolute retirement from work until 
September, participating actively, however, in the reception of foreign visitors 
by the American Institute of Electrical Engineers in New York, Buffalo, etc. 
Mr. Barstow is already in receipt of some most flattering proposals for his ser- 
vices, evidencing the remarkable record he has made as an advanced and suc- 


cessful electrical engineer. 


| Trade Motes. : 


FEED WATER HEATERS.—The Stilwell-Bierce & Smith-Vaile Company, 
Dayton, Ohio, has shipped one of its size “D” Stilwell improved feed water 
heaters to the Warren Electric & Specialty Company, Warren, Ohio. 

THE ELECTRIC APPLIANCE COMPANY is putting out a new dry bat- 
tery, which it has named the “‘Eaco.”’ For telephone use and on other heavy 
work, and where very hard service is required, this battery is especially recom- 
mended by the manufacturers. 

MR. E. G. WILLYOUNG, 10 Frankfort Street, New York, “flyer” in blue 
and red calling attention to his X-ray machines, and especially to his new port- 
able apparatus; Cunningham mercury jet interrupter, and the Caldwell im- 
proved radiographic stand. Detailed circulars on these subjects will be sent free 
on application. 

ABOUT METERS.—tThe Stanley Instrument Company, of Great Barring- 
ton, Mass., has issued a handsome pamphlet having the title ‘“‘About Meters.”’ 
In contrast with most trade catalogues, no illustrations are contained, the mat- 
ter consisting of a well written account of wattmeter construction and testing, 
and sections on the care of instruments. 

A NOISELLs5 DRUMMER.—The U. T. Hungerford Brass & Copper Com- 
pany, 121 Worth Street, New York, is sending out among the trade a new 
kind of a drummer for business. It consists of a small 28-page pamphlet con- 
taining an alphabetical list of the articles in brass and copper and kindred lines, 
manufactured by the company. The list is a very long one, and covers 23 
pages. 

PHONO-ELECTRIC WIRE.—Three important facts relating to phono- 
electric wire are stated in three cards issued by the Bridgeport Brass Company, 
19 Murray Street, New York. These facts are that this wire is tough, and will 
stand where the best hard-drawn copper will snap; that it is 41 to 47 per cent. 
stronger than hard-drawn copper wire, and that it will not maintain an arc 
readily on trolley wires. 

STORAGE BATTERIES.—The Franklin H. Kalberfleisch Company, 3:1 Bur- 
ling Slip, New York, has issued a pamphlet entitled, “Electric Storage Bat- 
teries and Electrolyte,” written by Mr. Thos. J. Fay. The principles of the 
storage battery are very thoroughly considered, both with respect to chemical 
and electrical theory. The pamphlet forms, in fact, an excellent contribution 
to the literature of the storage battery. 

THE WESTERN ELECTRICAL SUPPLY COMPANY, of St. Louis, which 
is exclusive territorial agent for the Western Telephone Construction Company, 
states that its telephone department is crowded with orders, and that it has 
been meeting with unusual success with its new central battery system. It has 
been especially successful with this system in small exchanges. It states that 
wherever it has been installed it has given entire satisfaction in every way. The 
company has recently gotten out a set of bulletins covering a number of en- 
tirely new telephone devices. 


BLISS PAN-AMERICAN PAMPHLET.—We have received from the E. W. 
Bliss Company, Brooklyn Borough, New York, a copy of its Pan-American Ex- 
position pamphlet. The pamphlet, which is of a size to slip into a small en- 
velope, contains illustrations of power armature disk blanking presses, wiring 
and horning presses, punching presses, of a large variety, automatic screw ma- 
chines, seamers, shears, etc. The purposes for which the various machines are 
used are briefly described. There are 34 illustrations of machines. 


THE RENEWABLE FUSES recently patented and invented by the Sterling 
Electric Company, are meeting with great favor among telephone men. The 
company reports that it is unable to supply the demand. It also reports that 
it is from thirty to sixty days beliind on orders on its selective signal non- 
interfering party line instruments It seems that these instruments have sup- 
plied a long-felt want and are in demand, especially for farmer’s service, which 
is getting to be extensive with all telephone exchanges. It is said that they 


operate satisfactorily to the user. 


DRY BATTERY AGENCY.—tThe Strobel & Wilken Company, 591 Broadway, 
New York, has been appointed general sales agent for the Non-Polarizing Dry 
Battery Company, of New York, manufacturers of the “O. K.” dry battery. 
The Non-Polarizing Dry Battery Company will devote its entire time to the 
manufacture of this well-known product, and with improved machinery and 
increased facilities it claims that it will be in a position to produce a better 
battery than heretofore. In a circular announcing this sales arrangement the 
company requests that all orders and other communications be sent to the Stro- 
bel & Wilken Company. 

LUNDELL FANS, MOTORS AND GENERATORS.—The Sprague Electric 
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Company reports large sales of the Lundell fans this season. There has always 
been a great demand for these fans and their popularity is due to several superior 
features of design and construction. Light and power companies will be glad 
to learn that the Lundell motors and split-pole generators are now being 
made in sizes up to 1000 horse-power, and 1000 kilowatts, respectively. Both 
classes of apparatus are in greater demand than ever. The Sprague Company 
is also doing a rushing business with the Greenfield interior conduits and cables, 
the sales being unusually large. 

UNITED STATES GOVERNMENT PURCHASES OF ELECTRICAL 
APPARATUS.—The Thresher Electric Company has just closed the following 
United States Government contracts: Two 200-kw direct-connected generators 
for New York Navy Yard; two 75-kw generators for National Soldiers’ Home, 
Dayton, Ohio; three 50-kw machines for the New Orleans Post Office; one 
so-kw machine for the Kansas City Post Office; one 80-kw machine for Fort 
Hamilton, New York Harbor; one 37%-kw and one 62%4-kw machine for Fort 
Wadsworth, New York Harbor; five 15-hp motors for Mare Island Navy Yard, 
California. 

STORAGE BATTERIES FOR THE ARMY.—The Electric Storage Bat- 
tery Company, of Philadelphia, manufacturer of the “Chloride Accumulator,” 
has recently contracted for a United States Government installation at Fort 
Hancock, New Jersey. The battery of “Chloride Accumulators” is to consist 
of sixty-four elements installed in tanks suitable for an ultimate increase to 23 
plates. The battery is to be utilized as a reserve for the operation of the gun 
and motor batteries, light emplacements, and to be regularly used for the fur- 
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nishing of current for night lighting in the quarters. This order makes the 
122d installation for United States Government service, 

VENTILATING CHANDELIERS.—The Electric Heating & Power Com- 
pany, 153 Milk Street, Boston, Mass., has issued a well-illustrated catalogue 
descriptive of a novel type of electric ventilating chandeliers and banquet fans, 
which is entirely different from any heretofore placed on the market, and oper- 
ates on a centrifugal principle. The fan proper consists of upper and lower 
spun brass disks, the upper disk having an opening in the center as an inlet for 
the air supply. Floats are arranged vertically about the center of rotation, 
and a lower disk is attached to the hollow electric motor shaft. This arrange- 
ment of the disks and floats is stated to give a noiseless centrifugal fan of such 
a shape that when it is revolving the air is delivered outward and forward in 
the form of a cone. 

ROLFE PROTECTORS.—The American Electric Fuse Company, Chicago, 
Ill., has purchased the manufacturing and selling rights in the Rolfe protectors 
and specialties, and the business of the Rolfe Electric Company will be taken 
over by the first named company. The American Electric Fuse Company will 
manufacture the Rolfe protectors of all the different designs and will intro- 
duce several new and distinct styles, designed especially for the protection of 
small telephone exchanges. It is now making preparations to produce these 
devices in large quantities. The Rolfe protectors have been adopted and ap- 
proved by the National Board of Fire Underwriters. Correspondence in rela- 
tion to the business of the Rolfe Electric Company should be addressed to the 
American Electric Fuse Company’s factory, Adrian, Mich. 





UNITED STATES PATENTS, ISSUED JULY 4g, 1901. 
[Conducted by Wm. A. Rosenbaum, Patent Attorney, 177 Times Bldg., N. Y.] 
677,848. ELECTRIC RAILWAY; F. M. Ashley, New York, N. Y. App. filed 

Sept. 13, 1899. The feeder is insulated from the pipe through which 
it passes by a heavy cord wound in a coarse spiral around it. Plungers 
moved by the trolley pass between the turns of the cord to make contact 
with the conductor. The invention also includes the details of a subway 


cross-over. 

677,849. ELECTRIC RAILWAY; F. M. Ashley, New York, N. Y. App. 
filed Sept. 13, 1899. The main conductor is confined between two plates 
of insulating material and the working sectional conductor is adapted to 
enter between these plates to make contact with the conductor. 

677,862. COIL FOR ELECTROMAGNETS AND INSULATING MATERIAL 
THEREFOR; E. F. Dwyer, Lynn, Mass. App. filed May 14, 1900. Each 
layer of the winding consists of a flexible sheet of insulating material pro- 
vided with grooves in which the bare wire is wound. 


677,873. ELECTRIC ARC LAMP; P. Luhr, Orange, N. J. App. filed Aug. 
1, 1900. (See page 1o1.) 

677,881. TROLLEY; T. L. McElroy, Brooklyn, N. Y. App. filed Oct. 5, 1900. 
The harp contains a reservoir of oil from which a wick leads to the bear- 
ing surfaces of the wheel. 

677,891. CONTROLLING APPARATUS FOR ELEVATORS; E. R. Carichoff, 
East Orange, N. J. App. filed Oct. 5, 1900. Circuit controllers can be 
operated in the car or at any landing to cause the car to approach and stop 
at any desired station or landing without interference with its operation 
from any other station. 

677,906. PROCESS OF MANUFACTURING ALKALI SILICATES; Frank 
P. Van Denbergh, Buffalo, N. Y. App. filed Aug. 3, 1900. (See page 102.) 

677,909. CONSTRUCTION OF ELECTRIC MOTORS; J. J. Wood, Fort 
Wayne, Ind. App. filed April 23, 1900. The field magnet frame is held 
in position inside of a spherical case by means of a support of material 
hardened between the frame and casing. 

677,917. ARRANGEMENT OF NON-INDUCTIVt WINDINGS; E. Arnold, 
O. S. Bragstad and J. A. La Cour, Carlsruhe, Germany. App. filed Jan. 26, 
1901. An arrangement of a bifilar winding for generators, motors, trans- 
formers and choking coils of an x-phase system for lessening the self- 
induction of an alternating current which is superposed on such x-phase 
system, which arrangement is distinguishable in that through two wires 
or coils, wound side by side the superposed current flows in opposite direc- 
tions and the main currents flow with such a displacement of phases as is de- 
termined by the angle of displacement of the two phases of the x-phase 
system to which the wires or coils belong. 


677,923. ELECTRIC SWITCH; N. C. Bassett, Boston, Mass. App. filed 


April 28, 1900. A pivoted switch member and a plurality of spring de- 
vices for returning said member to its “off” position from either direction, 
each of said devices being so mounted that it is inoperative in one direc- 
tion of movement of the switch member, and each comprising two members 
normally maintained in engagement by a spring connection. 


677,941. RHEOSTAT; F. E. Case, Schenectady, N. Y. App. filed Nov. 29, 
1897. A resistance ribbon wound longitudinally in a zigzag manner and 
radiating bars located between the turns of the ribbon. 


677,946. AUTOMATIC FIRE ALARM SYSTEM; H. Cortland and J. T. 
Hume, Pittsburg, Pa. App. filed Dec. 30, 1899. A controller arranged so 
as to connect the wiring of the system in series, when in one position, and 
means whereby the parts are moved automatically to a second position to 
connect the wiring in multiple in case of a break in the circuit. 


77,954. AUTOMATIC FIRE ALARM; H. Cortland and J. T. Hume, Pitts- 
burg, Pa. App. filed Dec. 30, 1899. An object of this invention is to pro- 
vide a controller in which the breaking of the wire will give a trouble alarm 
and the controller will automatically change the connections in such man- 
ner that in the event of a fire an alarm may be sent in before repairs are 
made, 


677,955. GALVANIC BATTERY; L. G. Cunningham, Shellrock, Iowa. App. 
filed March 8, 1901. The zinc is supported by a bridge, by passing ver- 
tically through a hole in the bridge and being held by the line wire which 
passes laterally through a hole in the zinc and rests upon the bridge. 

677957. ELECTRIC METER; A. G. Davis, Schenectady, N. Y. App. filed 
May 17, 1901. (See Current News and Notes.) 

677,966. SURFACE CONTACT RAILWAY; P. Farnsworth, Schenectady, N. 
Y. App. filed March 5, 1901. The invention consists in means whereby 
the low-potential auxiliary source on the car can be utilized to energize 
initially one of the electromagnetic switches while protecting the auxiliary 
source from the consequent flow of line current and at the same time auto- 
matically reducing the ampere-turns in the magnet coils after they have 
actuated their switches. 

677,970. TRANSFORMER; J. J. Frank, Schenectady, N. Y. App. filed 
March 25, 1901. Relates to means for securing the cores and winding in 
position in the usual metallic casings. 

677,973. LIGHTNING ARRESTER; W. D. Gharky, Philadelphia, Pa. App. 
filed March 7, 1901. A carbon block attached to one metallic piece over- 
reaches two other metallic pieces, but is insulated from the latter by a per- 
porated sheet of mica. A heavy charge will jump across from the carbon 
to one of the metallic pieces. 

677,980. MAXIMUM CURRENT INDICATOR; C. D. Haskins, Schenectady, 
N. Y. App. filed Jan. 29, 1901. (See Current News and Notes.) 

677,985. ELECTRIC ARC LAMP; D. Higham, Winthrop Highlands, Mass. 
App. filed April 22, 1901. (See page 101.) 

677,989. APPARATUS FOR PRODUCING VACUUMS; J. W. Howell and 
W. R. Burrows, Newark, N. J. App. filed April 5, 1900. Means for pro- 
ducing high vacua comprising of*an exhaust pump, a sectional inclosure 
around the vessel to be exhausted, a gas burner beneath the inclosure and 
means for separating the sections of the inclosure to admit insertion or with- 
drawal of the vessel. 

678,029. SYSTEM OF MOTOR CONTROL; W. B. Potter, Schenectady, N. 
Y. App. filed March 29, 1900. An improvement on other patents for con- 
trolling the gun turrets on war ships by means of electric motors. : 

678,030. ELECTRICAL CONDUCTOR; E. D. Priest, Schenectady, N. Y. App. 
filed May 20, 1901. To avoid eddy currents in armature conductors of large 
cross section; the conductor is split lengthwise and the top and bottom 
portions are transposed at intervals, thereby breaking up the circulation 
of the local currents. 

678,034. INDUCTION MOTOR; H. G. Reist, Schenectady, N. Y. App. filed 
Nov. 28, 1898. Details of construction. 


678,042. RACK INSULATOR; H. R. Sargent, Schenectady, N. Y. App. filed 
May 1, 1901. A series of bars having corresponding notches to form 
clamps for the conductors, are bolted to a base. 

678,047. INDUCTION COIL; H. Shoemaker, Philadelphia, Pa. App. filed 
April 16, 1901. Details of construction. 


678,058. ELECTRIC ARC LAMP; C. P. Steinmetz, Schenectady, N. Y. App. 
filed April 8, 1901. (See page 100.) 

678,066. ELECTRIC ARC LAMP; E. Thomson, Swampscott, Mass. App. 
filed Dec. 26, 1899. (See page 100.) 

678,069. STARTING DEVICE FOR CONSTANT CURRENT APPARATUS; 
C. H. Van Slyck, New York, N. Y. App. filed May 9, 1901. A magnetically 
controlled latch serves to lock the parts when they come into the “‘no load” 
position, the latch being. centrolled by a switch at a distance, the inven- 
tion being applied to transformers having movable coils. 

678,075. PREVENTING CREEPING IN RECORDING WATTMETERS; F. 
G. Vaughen, Schenectady, N. Y. App. filed March 1, 1901. The inven- 
tion comprises a meter motor, having mounted in operative relation to its 
rotary element, a detachable retarding device, periodically called into action 
during the rotation of the motor so as to provide a dead point by which 
rotation will be prevented when no load is on the circuit. 
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RAIL BOND; H. C. Wade, Aurora, Ill. App. filed Jan. 17, 1901. 
A rail bond having tapered ends adapted to serve as wedges when they are 
bent back upon the adjacent portions of the body of the bond. 


ELECTRIC RAILWAY SYSTEM; G. T. Woods, New York, N. Y. 
App. filed July 24, 1895. Electromagnetic switches having their coils in 
the branches of the feeding circuit and their contacts also in said circuit 
and means carried on the car for varying the current through the coils 
and thereby determining the pressure between the contacts. 


ELECTRICALLY OPERATED MUSICAL INSTRUMENT; Her- 
bert S. Brown, of New York, N. Y. App. filed Oct. 16, 1900. Each key 
of a piano is operated by a solenoidal hammer having a long, uniform 
stroke, the intensity of which may be varied. Each solenoid has two or 
more branches with a separate adjustable resistance in each branch. A 
manually-operated resistance-changing device enables the strength of the 
current to be changed in one branch without respect to the other branch, 
at the will of the operator. 

ELECTRICAL ANNUNCIATOR; C. J. Kintner, New York, N. Y. 
App. filed April 2, 1898. An electrical annunciator provided with a series 
of annunciator drops, in combination with a movable electromagnet having 
circuit connections so arranged as to adapt it to actuate any one of said 
drops; conductors running to outlying circuit closing devices adapted each 
to close the circuit through the said electromagnet in such a manner as 
to actuate the proper drop. 

ALARM APPARATUS FOR INDICATING LOW LEVEL OF 
WATER IN BOILERS; P. N. Gammelgaard, Cappeln, Germany. App. 
filed. May 9, 1900. Details, 

ELECTRODE FOR SECONDARY OR STORAGE BATTERIES; 
Jacob Myers, of Hoorn, Netherlands. App. filed Feb. 25, 1901. A rect- 
angular frame has soldered to it vertical pillars which are made by bending 
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677,862.—Coil for Electromagnets and Insulating Material Therefor. 


a strip of pure lead in such a way as to form rectangular or swallow-tail 
corrugations. The open sides of the corrugations are partly closed by a 
soldered strip, and the opposite wall is perforated by a square hole. The 
cells thus formed are filled with active material and the pillars thus con- 
stituted are soldered in a frame, the sides the corrugations above referred 
to being in the plane of the two vertical surfaces of the frame. 


135. ELECTRIC SIGNAL; J. J. Ruddick, Newton, Mass. App. filed. July 
30, 1900. In a block signaling system, a signaling circuit containing sig- 
nals at each end of the block, said circuit being normally broken; a single 
circuit controller therefor initially operated by an electromagnet to set all 
of the signals in said circuit; means for momentarily energizing said elec- 
tromagnet; a locking device to maintain the circuit closed after said magnet 
is de-energized, and a device operated by the car in passing out of the 
block to unlock said locking device and thereby open the said circuit. 

ARC LAMP; W. E. 
filed Feb. 15, (See page 101.) 

8,143. TROLLEY; F. R. Taisey, Indianapolis, Ind. App. filed Sept. 8, 1900. 
A guard lever is pivotally connected with a lever carrying the wheel in such 
a way that any movement of the wheel is accompanicd by a greater move- 
ment of the guard lever which thereby prevents the wheel from leaving the 


wire. 


Symons, Rhiwderin, Eng. App. 
1901. 


PLATING WOOD DOORS; W. A. Warner, Bridge- 


port, Conn. App. filed Sept. 28, 1900. (See Current News and Notes.) 
78,157. DYNAMO ELECTRIC MACHINE; B. Bjarnason, Seattle, Wash. 
App. filed Dec. 8, 1900. Details. 
78,167. MEANS FOR CONTROLLING ELECTRIC MOTORS; A. G. Davis 
and W. B. Potter, Schenectady, N. Y. App. filed May 22, 1899. Instead 


of using a resistance to control a motor, a device is used such as an electric 
which in operation gives rise to a counter electromotive force. 


T. Erben, Schenectady, N. Y. App. 


motor, 


filed 


April 22, 1901. <A construction affording ventilating passages through the 
windings. 
171. COMMUTATOR FOR ELECTRIC MACHINES; Henry Geisen- 


App. filed April 27, rg01. (See page 102.) 

178. SYNCHRONIZING ALTERNATING-CURRENT MACHINES; Ed- 
vard M. Hewlett, of Schenectady, N. Y. App. filed July 28, 1899. A con- 
trolling switch having two sets of switch contacts is governed by a single 
handle. One controlling connection is with the distributing circuit and the 
other with a phase indicator in series with the two machines; the contacts 
are governed by the alternate positions of the switch, and an auxiliary cir- 
euit-breaker in the phase indicating circuit. 

So. SWITCH FOR ELECTRIC LIGHTS; H. 
App. filed Oct. 11, Details. 


honer, Schenectady, N. Y. 


Horn, Philadelphia, Pa. 


1900. 


ELECTRICAL WORLD ann ENGINEER. 


Dime ag me sient on i hn 


Vor. XXXVIIL., No. 3. 


PROTECTING GENERATORS IN TRANSMISSION PLANTS; T. 
18, 1899. (See Current 


678,185. 
J. Johnston, Schenectady, N. Y. App. filed Feb. 
News and Notes.) 

678,191. ALTERNATING CURRENT DYNAMO; D. M. Moore, Newark, N. 
J. App. filed April 13, 1901. The polar faces and spaces between them 
are so shaped as to produce an alternating current described as a “peak 
form. 


678,195. THIRD RAIL INSULATOR; W. B. Potter, Schenectady, N. Y. App. 
filed Jan. 16, t901. The metal cap is cemented to the top of the insulator 
by a metallic alloy. 


678,196. ELECTRIC CONTROL SYSTEM; W. B. Potter and F. E. Case, 
Schenectady, N. Y. App. filed Sept. 17, 1898. A magnetic clutch for 
stopping the rotation of the motor and holding it at any desired position, 
and means for releasing the clutch when current is admitted to the motor. 


INCLOSED ARC LAMP; C. H. Way, Lansing, Mich. App. filed 
(See page 101.) 


678,208. 
June 16, 1900. 


678,213. ELECTRIC RAILWAY; J. T. Anck, Philadelphia, Pa. App. filed 
April 24, 1901. A magnet carried by the car lifts a flexible conductor in 
the conduit irito contact with the working secticn. 

678,233. FLUX SCREEN FOR TRANSFORMERS; A. R. Everest, Lynn, 
Mass. App. filed March 4, 1899. A flux screen is interposed between the 
casing and the transformer apparatus to prevent leakage. 

678,235. ELECTRIC MEASURING INSTRUMENT; W. C. Fish, Lynn. 
Mass. App. filed April 4, 1901. By simultaneously impressing upon one 
of the moving members a unidirectional magneto motive force and an alter- 
nating magneto motive force the resulting magnetization is rendered free 
from the lagging effect due to hysteresis. 

678,255. PROCESS OF REGENERATING 
TRODES; Josef Hofmann, Berlin, Germany. 
(See page 100.) 


ACCUMULATOR-ELEC- 
App. filed March 28, 1901. 


678,260. RATCHET OPERATED ELECTRIC SWITCH; W. Kingsland, Lon- 
don, Eng. App. filed Jan. 16, 1901. Details. 
678,263. ELECTRIC CLOTH CUTTING DEVICE; Robert E. Leve, New 


York, N. Y. App. filed Feb. 8, 1901. A base plate moves under the layers 
of cloth and a motor moving on top of the cloth actuates a cutting blade. 
The motor frame has a handle for manipulation and its movement is con- 
trolled by a guide plate. 

678,280. COIL FORMING APPARATUS; J. Riddell, Schenectady, N. Y. 
App. filed Jan. 19, 1901. A machine for winding ribbon conductors on edge 
into coils 

678,289. COMPOUNDING ALTERNATOR; C. P. Steinmetz, Schenectady, 
N. Y. App. filed Jan. 10, 1898. (See Current News and Notes.) 

678,302. VACUUM TUBE LIGHTING; D. M. Moore, Newark, N. J. App. 
filed Dec. 10, 1900. Relates to the use in vacuum tubes of the current 
generated in accordance with patent No. 678,191, briefed above. 

678,304. TELEPHONE CIRCUIT; ‘W. E. Perbleton, Wittenberg, Wis. App. 
filed June 27, 1900. A device to enable communicating subscribers to know 
if the central office operator’s instruments are in or out of the circuit. 


ELECTRIC CONVERTER; J. G. Gilmer, St. 
Florida. App. filed Nov. 10, 1900. 


678,312. 
Petersburg, 


The invention comprises a conduit, a motor adapt- 
ed to run in the conduit and means for connecting 
the motor with cars or carriers. 





678,343.—-Gas checx ror Inclosed Arc 
Lamps. 


678,314. ELECTRICAL WATER HEATER; H. M. Hill, St. Louis, Mo. 
App. filed July 2, 1900. An electric heater is connected with a spigot and 
water passage, in such manner that when the spigot is turned in one direc- 
tion, the heater is in circuit and hot water allowed to flow, and when turned 
in the opposite direction the heater is out and cold water flows. 

INCANDESCENT ELECTRIC LAMP; A. H. Miller, Chesaning, 

App. filed Oct. 1, 1900. A switch is placed on the base of the lamp 
by which the intensity of the light can be con- 


678,191.—Alternating Current Dynamo. 


678,320. 
Mich. 
independent of the socket, 
trolled. 

678,343. GAS CHECK FOR INCLOSED ARC LAMPS; P. Luhr, Orange, 
N. J. App. filed Sept. 15, 1900. The gas check consists of substantially 
uniform fe¥erse or reentrant chambers for the circulation of the gases, 
the said bers being obstructed at selected points by lugs. 

678,344. METHOD OF OPERATING ELECTRIC ARC LAMPS; P. Luhr, 
Orange, N.-J. App. filed Dec. 26, 1900. The method consists in creating 
iri the upper portion of the jnclosed area, a local circulation of air and 
gases whereby a too rapid descent of the atmospheric oxygen to the point 
of combustion is prevented, 

678,333. INDUCTANCE COIL; 
Feb. 8, 1901. Details. 


filed 


H. Shoemaker, Philadelphia, Pa. App. 





